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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  avail¬ 
able  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can  these  conditions 
be  prevented  or  corrected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  es¬ 
tablished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and  serves 
as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  dops  not  include  an  assessment  of 
the  need  for  fences,  gates,  no- trespassing  signs,  repairs  to  ex¬ 
isting  fences  and  railings  and  other  items  which  may  be  needed 
to  minimize  trespass  and  provide  greater  security  for  the  fa¬ 
cility  and  safety  ro  the  public.  An  evaluation  of  the  project 
for  compliance  with  OSHA  rules  and  regulations  is  also  excluded. 
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Silver  Stream  Reservoir  Dam 
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Orange 

Town  of  New  Windsor 
Lower  Hudson  River  Basin 
Silver  Stream 
April  9,  1981 

ASSESSMENT 


Examination  of  available  documents  and  visual  inspection  of 
the  dam  did  not  reveal  conditions  which  constitute  an  immediate 
hazard  to  human  life  or  property.  However,  the  dam  has  some  de¬ 
ficiencies  which  require  further  investigation  and  remedial  work. 

Structural  stability  analysis  of  the  concrete  dike  indicates 
that  it  is  unstable  for  the  winter  ice  load  and  1/2  PMF  conditions 
and  that  it  has  unsatisfactory  stability  for  the  normal  spring- 
summer-fall  condition  and  the  PMF  condition.  Therefore,  it  is  rec¬ 
ommended  that  a  detailed  structural  stability  analysis  of  the  con¬ 
crete  dike  under  all  loading  conditions  be  started  within  6  months 
after  receipt  of  this  report  by  the  Owner.  Any  necessary  remedial 
work  should  be  completed  within  18  months  after  receipt  of  this 
report  by  the  Owner .  The  investigation  and  the  design  and  con¬ 
struction  observation  of  any  remedial  work  should  be  done  by  a 
qualified,  registered  professional  engineer. 

Hydrologic  and  hydraulic  analysis  indicates  that  the  PMF  over¬ 
tops  the  dike,  but  not  the  dam  embankment,  even  when  the  outlet 
pipe  is  fully  open.  The  1/2  PMF,  however,  does  not  overtop  the  dike, 
or  the  dam  embankment  which  is  1.5  feet  higher  tKan  the  dike.  There¬ 
fore,  in  accordance  with  Corps  of  Engineers'  screening  criteria  for 
review  of  spillway  adequacy,  spillway  capacity  is  considered  "in¬ 
adequate"  ,  but  not  seriously  inadequate. 
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Because  of  other  deficiencies,  the  following  additional  investi¬ 
gations  should  be  started  within  6  months  after  receipt  of  this  report 
by  the  Owner.  The  investigations  should  be  performed  by  a  qualified, 
registered  professional  engineer. 

1)  Inspect  for  seepage  in  the  outlet  pipe  and  within  the 
areas  of  ponded  water  downstream  from  the  dam  and  dike, 
including  the  spillway  discharge  channel,  after  those 
areas  have  been  drained  as  recommended  in  Section  7.2a. 
Establish  an  appropriate  monitoring  system  if  necessary. 

2)  Inspect  the  deterioration  inside  the  outlet  pipe  and  de¬ 
termine  if  the  pipe  needs  to  be  repaired  or  replaced. 

Any  remedial  work  deemed  necessary  as  a  result  of  these  inves¬ 
tigations  should  be  completed  within  18  months  after  receipt  of  this 
report  by  the  Owner.  A  qualified,  registered  professional  engineer 
should  design  and  observe  the  construction  of  any  necessary  remedial 
work . 


The  following  remedial  work  should  be  completed  by  the  Owner 
within  12  months  after  his  receipt  of  this  report.  Where  engineer¬ 
ing  assistance  is  indicated,  the  Owner  should  engage  a  qualified, 
registered  professional  engineer.  Assistance  by  such  an  engineer 
may  also  be  useful  for  some  of  the  other  work. 

1)  Institute  a  program  to  visually  inspect  -  not  just 
casually  look  at  -  the  dam  and  its  appurtenances  at 
least  once  a  month. 

2)  Remove  the  brush  from  the  approach  channel  of  the  spillway. 

3)  Drain  the  ponded  water  downstream  from  the  dam,  dike, 
and  from  the  spillway  and  outlet  pipe  discharge  channels 
so  that  those  areas  can  be  inspected  by  an  engineer. 

Also,  dewater  the  outlet  pipe  so  that  it  can  be  inspected. 

4)  Repair  the  right  training  wall  and  the  floor  of  the  spill¬ 
way  discharge  channel  in  accordance  with  design  and  field 
observation  of  the  work  by  an  engineer. 

5)  Remove  trees,  brush,  and  their  root  systems  from  the 
slopes  of  the  dam  and  dike  embankments  and  to  a  distance 
of  15  feet  downstream  from  their  toes  in  accordance  with 
specifications  and  field  observation  of  the  work  by  an 
engineer.  Fill  resulting  holes  with  properly  selected, 
compacted  backfill.  Continue  to  keep  these  same  areas 
and  the  crest  of  the  dam  and  dike  embankments  clear  by 
cutting,  mowing,  and  cleanup  at  least  annually. 

6)  Backfill  animal  holes  on  the  slopes  of  the  dam  and  dike 
embankments  with  properly  selected,  compacted  fill. 
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7)  Contingent  on  the  results  of  the  detailed  structural 
stability  analysis  of  the  concrete  dike,  repair  the 
cracking  and  deterioration  of  portions  of  the  dike 

in  accordance  with  design  and  field  observation  of  the 
work  by  an  engineer. 

8)  Prepare  written  routine  operation  and  maintenance  pro¬ 
cedures  for  the  dam,  dike,  and  their  appurtenances. 

9)  Institute  a  program  of  comprehensive  technical  inspec¬ 
tion  of  the  dam,  dike,  and  their  appurtenances  by  an 
engineer  on  a  periodic  basis  of  at  least  once  every  two 
years. 

10)  Develop  an  emergency  plan  outlining  action  to  be  taken 
to  minimize  the  downstream  effects  of  an  emergency,  to¬ 
gether  with  an  effective  warning  system.  Also  make  pro¬ 
visions  to  open  the  outlet  pipe  valve,  when  necessary, 
to  augment  spillway  flow  during  periods  of  heavy  runoff. 


Date: 
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Overview  Photo  -  Silver  Stream  Reservoir  Dam  and  Dike.  Dam  in  foreground, 
dike  to  right  -  4/9/81 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 

NAME  OF  DAM:  SILVER  STREAM  RESERVOIR  DAM,  ID  NO.  NY  00511 

SECTION  1 

PROJECT  INFORMATION 


1 . 1  GENERAL 


a.  Authority 

The  National  Dam  Inspection  Act,  Public  Law  92-367, 

August  8,  1972,  authorized  the  Secretary  of  the  Army  through  the 
Corps  of  Engineers  to  initiate  a  national  program  of  dam  inspection 
throughout  the  United  States.  The  New  York  District  of  the  Corps 
of  Engineers  has  been  assigned  the  responsibility  of  supervising 
the  inspection  of  dams  within  New  York  State.  C.  T.  Male  Associ¬ 
ates,  P.C.,  has  been  retained  by  the  New  York  District  to  inspect 
and  report  on  selected  dams  in  the  State  of  New  York.  Authori¬ 
zation  and  notice  to  proceed  was  issued  to  C .  T.  Male  Associates, 
P.C.,  under  a  letter  from  Michael  A.  Jezior,  LTC ,  Corps  of 
Engineers.  Contract  No.  DACW51-81-C-0014  has  been  assigned  by 
the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection 

The  purpose  of  the  inspection  program  is  to  perform 
technical  inspection  and  evaluation  of  non-Federal  dams  to  identify 
conditions  which  threaten  the  public,  and  thus  permit  correction  in 
a  timely  manner  by  non-Federal  interests. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Location 


The  dam  is  located  on  Silver  Stream  about  two  miles  west 
of  the  City  of  Newburgh.  The  dam  at  its  maximum  section  is  at 
Latitude  41  degrees  -  28.7  minutes  North,  Longitude  74  degrees  - 

5.2  minutes  west.  There  is  also  a  large  dike  on  the  impoundment, 
located  just  to  the  left  of  the  dam,  at  Latitude  41  degrees  -  28.7 
minutes  north.  Longitude  74  degrees  -  5.4  minutes  west. 

Access  to  the  dam  is  from  State  Route  207  (Little  Britain 
Road)  to  the  north  as  it  leads  west  from  the  City  of  Newburgh,  then 
south  via  Moores  Hill  Road  and  a  dirt  driveway  to  the  left  leading 
to  the  dam  (see  Vicinity  Map,  and  Drainage  Area  Map  Appendix  C-5) . 
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The  official  name  of  the  dam  is  Silver  Stream  R.eservoir 
Dam  and  the  official  name  of  the  impoundment  is  Silver  Stream 
Reservoir.  The  popular  names  of  the  dam  and  impoundment  are  Browns 
Pond  Dam  and  Browns  Pond.  The  impoundment  has  also  been  known  as 
Browns  Farm  Pond. 

b.  Description  of  Dam  and  Appurtenances 
1)  Dam 


Silver  Stream  Reservoir  Dam  is  an  earth  embankment 
with  a  single  chute  spillway.  The  grass  and  brush-covered  embank¬ 
ment  is  about  557  feet  long  (including  the  chute  spillway)  by  about 
22  feet  high.  The  upstream  slope  is  about  2.5H:1V  and  the  downstream 
slope  is  about  2H:1V.  The  upstream  slope  is  covered  with  hand-placed 
rock  riprap  to  about  3  feet  above  the  spillway  crest.  The  top  width 
of  the  dam  is  about  15  feet. 

The  dam  has  a  concrete  core  wall,  down  to  firm 
material  but  it  does  not  reach  bedrock.  The  core  wall  extends  up 
to  about  2  feet  below  the  top  of  dam. 

At  the  left  abutment  there  is  an  ungated  concrete- 
paved  chute  spillway.  The  portion  of  the  spillway  at  the  axis  of 
the  dan  is  crossed  by  a  concrete  bridge  deck  which  provides  access 
to  the  dam  crest.  .  The  high  point  of  the  chute  spillway  is  5  feet 
below  the  top  of  dam,  with  a  clear  opening  under  the  bridge  deck  of 
3.5  feet.  The  concrete-paved  chute  discharge  channel  curves  along 
the  left  abutment  and  discharges  into  the  outlet  pipe  discharge 
channel  located  at  the  center  of  the  dam  at  the  downstream  toe. 

At  about  the  center  of  the  dam  on  the  upstream  side 
there  is  a  concrete  intake  structure  and  control  tower  with  a  brick 
gate  house  on  top,  connected  to  the  top  of  the  dam  via  a  service 
bridge.  In  the  gate  house  there  is  a  double  hand  crank  bevel  geared 
floor  stand  for  a  48- inch  gate  valve  in  the  outlet  pipe  which  runs 
through  the  bottom  of  the  control  tower. 

The  outlet  pipe  is  a  48-inch  cast  iron  pipe  with 
leaded  joints  about  104  feet  long  from  the  intake  headwall  to  the 
stone-paved  discharge  channel  at  the  downstream  toe.  The  discharge 
channel  runs  through  a  concrete  box  culvert  under  the  Catskill  Aque¬ 
duct  and  then  into  the  natural  channel  of  Silver  Stream. 

2)  Dike 


About  100  feet  to  the  west  or  left  of  the  dam,  there 
Is  a  concrete  gravity  and  earth  embankment  dike  separated  from  the 
dam  by  a  knoll  of  natural  ground.  The  concrete  gravity  section 
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forms  the  middle  of  the  dike,  with  earth  embankments  at  either  end. 
The  concrete  gravity  section,  which  bends  downstream  in  the  middle, 
is  about  314  feet  long.  The  earth  fill  -at  the  left  abutment  is 
about  260  feet  long  while  the  one  at  the  right  abutment  is  about 
121  feet  long.  The  total  length  of  the  dike  is  about  695  feet. 

The  concrete  gravity  section  extends  from  about  1.5 
feet  below  the  top  of  dam  to  as  deep  as  about  6  feet  below  top  of 
firm  material  at  the  concrete  cutoff,  but  does  not  reach  bedrock. 

The  gravity  section  is  about  17  feet  high  at  the  downstream  toe. 

The  upstream  face  of  this  part  of  the  dike  is  vertical,  while  the 
downstream  face  is  nearly  vertical  for  about  12  feet  below  the  top 
and  slopes  at  about  0.7H:1V  for  the  remainder.  The  crest  of  the 
gravity  section  is  about  5  feet  wide. 

The  grass  and  brush-covered  earth  embankment  portions 
of  the  dike  are  earth  fills  with  concrete  core  walls  similar  to  the 
one  in  the  dam.  The  earth  fills  are  15  feet  wide  at  the  top  and 
their  upstream  slopes  are  covered  with  hand-placed  rock  riprap  to 
about  3  feet  above  the  spillway  crest.  The  upstream  slopes  are 
about  2.5H:1V  and  the  downstream  slopes  are  about  2H:1V.  The  earth 
embankment  portions  of  the  dike  are  about  18  feet  high. 

c.  Size  Classification 


In  accordance  with  Recommended  Guidelines  (Reference  1) , 
Silver  Stream  Reservoir  Dam  is  classified  as  1 ' intermed iate"  in  size 
because  the  maximum  storage  capacity  at  top  of  dam  is  2,860  acre-feet 
and  2,464  acre-feet  at  top  of  dike  (within  the  1,000  to  50, 000- 
acre-  foot  range).  The  height  of  the  dam  is  about  22  feet. 

d.  Hazard  Classification 

In  accordance  with  Recommended  Guidelines  (Reference  1) , 
Silver  Stream  Reservoir  Dam  is  classified  as  having  a  "high"  hazard 
potential.  This  is  because  it  is  judged  that  failure  of  the  dam  would 
significantly  increase  flows  downstream  which  could  cause  loss  of 
more  than  a  few  human  lives  and  excessive  property  damage.  Down¬ 
stream  development  that  could  be  damaged  or  destroyed  by  a  dam  fail¬ 
ure  includes:  the  Catskill  Aqueduct,  a  major  raw  water  transmission 
main  for  the  New  York  City  Water  Supply  System,  located  about  100 
feet  downstream;  a  town  road  (Moores  Hill  Road)  and  about  3  dwellings 
located  about  2,000  feet  downstream  (vertical  drop  from  the  dam  to 
these  dwellings  is  about  25  feet);  and  State  Route  207  and  about  2 
dwellings  located  about  3,000  feet  downstream  (vertical  drop  from 
the  dam  to  these  dwellings  is  about  35  feet) . 

e.  Ownership 

The  dam  was  constructed  in  1923  for  the  present  owner: 
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City  of  Newburgh 
City  Hall 
83  Broadway 
Newburgh,  NY  12550 

Attention:  Gary  J.  Bloomquist,  City  Manager 

(914)  565-3333 


f .  Operator 

Day-to-day  operation  of  the  dam  is  the  responsibility  of: 

James  W.  Brown,  Water  Superintendent 
Newburgh  Water  Department 
79  Dubois  Street 
Newburgh,  NY  12550 

(914)  565-3356 

g.  Purpose  of  Dam 

The  dam  was  originally  constructed  to  impound  water  for 
use  as  a  public  water  supply  for  the  City  of  Newburgh.  The  impound¬ 
ment  is  still  used  for  this  purpose. 

h.  Design  and  Construction  History 

The  dam  was  constructed  in  1923  for  the  City  of  Newburgh. 
The  designer  was  Fuller  and  Harding  Consulting  Engineers,  170 
Broadway,  New  York,  New  York,  who  are  no  longer  in  business.  Data 
concerning  the  original  design  can  be  found  in  Appendices  F2,  F3, 
and  G.  The  construction  contractor  for  the  original  construction 
is  not  known. 

Around  1940  a  drainage  system  was  installed  for  the  wet 
area  on  the  downstream  side  of  the  dike.  A  drainage  pipe  from  this 
area  reportedly  empties  into  Silver  Stream. 

In  1978  some  concrete  patching  work  was  done  to  the  con¬ 
crete  gravity  portion  of  the  dike.  Also,  steel  bars  have  been 
bolted  to  the  left  training  wall  of  the  outlet  pipe  discharge  channel 
to  prevent  the  further  widening  of  a  large  crack.  The  date  of 
this  repair  is  unknown. 

There  is  no  record  of  other  construction,  modification, 
or  major  repair  of  the  dam  or  dike.  Refer  to  Section  2  of  this 
report,  as  well  as  the  Engineering  Data  Checklist  in  Appendix  F2, 
for  a  complete  discussion  of  the  design  and  construction  history. 
Drawings,  specifications,  and  other  engineering  data  are  included 
in  Appendices  F3  and  G. 
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Normal  Operation  Procedures 


The  dam  and  dike  are  visited  daily.  The  dam  and  dike  are 
casually  viewed  at  this  time  and  the  depth  of  water  in  the  reser¬ 
voir  is  measured  from  the  top  of  the  concrete  portion  of  the  dike 
and  recorded. 

The  outlet  pipe  valve  is  opened  when  water  from  Silver 
Stream  Reservoir  is  needed  to  fill  downstream  reservoirs.  At  the 
time  of  inspection  the  water  level  was  at  about  EL  358,  or  about  5 
feet  below  the  spillway  crest,  and  the  outlet  pipe  valvp  was  shut. 
The  major  downstream  reservoir  is  Lake  Washington  about  1.5  miles 
downstream  (see  Drainage  Area  Map,  Appendix  C-5) .  Washington  Dam, 
NY  00603,  is  covered  by  a  separate  Phase  I  Inspection  report  done 
in  1978  (Reference  31) .  Water  from  Silver  Stream  is  directed  to 
Washington  Lake  by  Silver  Stream  Diversion  Dam  which  is  located 
about  one  mile  downstream  of  Silver  Stream  Dam  and  Dike. 

1 . 3  PERTINENT  DATA 


a.  Drainage  Area  (square  miles) 

b.  Discharge  at  Dam  Site  (cfs) 

Spillway- (W.S.  at  top  of  dam) 

-(W.S.  at  top  of  dike) 

Outlet  Pipe  (normally  partially  open) 

-  (fully  open  w/W.S.  at  top  of  dam) 

-  (fully  open  w/W.S.  at  top  of  dike) 

-  (fully  open  w/W.S.  at  spillway  crest) 

Spillway  &  Fully  Open  Outlet  Pipe  Combined 

-  (W.S.  at  top  of  dam) 

-  (W.S.  at  top  of  dike) 

Maximum  Known  Flood 


1.89 


900 

590 


270 

260 

240 


1,170 

850 

Unknown 


c.  Elevation  (feet-NGVD) 

Based  on  USGS  mapping,  the  elevation  base  used  on  the 
design/construction  drawings  in  Appendix  G  appears  to  be  about  1.5 
feet  lower  than  NGVD  (National  Geodetic  Vertical  Datum  of  1929). 
Therefore,  all  elevations  used  in  this  report  are  1.5  feet  higher 
than  those  found  on  the  design/construction  drawings  in  Appendix  G 


and  are  in  feet  above  mean  sea  level  NGVD. 

Top  of  Dam  (and  earth  portion  of  dike)  368 

Top  of  Dike  (concrete  gravity  section)  366.5 

Design  High  Water  Unknown 

Spillway  Crest  (normal  pool)  363 

Entrance  Invert  of  Outlet  Pipe  345.6  + 

d.  Reservoir  Length  (feet)  -  at  spillway  crest  8,000  + 
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Reservoir  Surface  Area  (acres) 

Top  of  Dam  239  + 
Top  of  Dike  -  227  + 
Spillway  Crest  198.7 

Reservoir  Storage  (acre-feet) 

Top  of  Dam  2,860 
Top  of  Dike  2,464 
Spillway  Crest  1,538 


Dam  Dike 

Type  -  Earth  with  concrete  Earth  with  concrete  core  wall 
core  wall.  and  concrete  gravity  section. 


Length  -  About  557  feet, 

including  spillway. 


Height  -  About  22  feet. 


Top  Width  -  About  15  feet. 


Side  Slopes 

Upstream  -  About  2.5H:1V. 


Downstream  -  About  2H:1V. 


About  695  feet,  including  about 
314  feet  of  concrete  gravity 
section . 

About  18  feet  (earth) ,  17  feet 
(concrete) . 

About  15  feet  (earth) ,  5  feet 
(concrete) . 


About  2.5H:1V  (earth),  vertical 
(concrete) . 

About  2H:1V  (earth),  top  12 
feet  of  concrete  nearly  vertical 
with  remainder  about  0.7H:1V. 


Zoning  -  None  known  for  dam  and  earth  portions  of  dike, 
n/a  for  concrete  portion  of  dike. 

Impervious  Core  -  Concrete  core  wall  in  dam  and  earth  portions 

of  dike,  n/a  for  concrete  portion  of  dike. 

Cutoff  -  In  dam  and  earth  portions  of  dike,  concrete  core 
wall  extends  down  to  firm  material  up  to  20  feet 
below  original  ground.  In  concrete  portion  of  dike, 
concrete  gravity  section  extends  down  to  6  feet 
below  top  of  firm  material  which  is  up  to  20  feet 
below  original  ground. 

Grout  Curtain  -  None  known  for  dam  or  dike. 


Spillway 

Type  -  Chute  with  concrete  bridge  deck  across  top. 

Length  of  Weir  -  30  feet. 

Upstream  Channel  -  Brush-choked  approach  section  which 

tapers  gradually  up  to  weir  crest  from 
reservoir.  Two  angled  concrete  training 
walls  upstream  of  spillway  crest  direct 
flow  into  spillway. 
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Downstream  Channel  -  Concrete-paved  chute  with  concrete 

training  walls  that  curve  along  left 
abutment.  Chute  discharges  at  right 
angle  into  outlet  pipe  discharge  channel 
at  downstream  toe. 

Outlet  Pipe 

Size  -  48- inch  diameter. 

Description  -  Cast  iron  pipe  with  leaded  joints  from  control 
tower  and  intake  on  upstream  side  of  dam  to 
concrete  and  stone-paved  discharge  channel  at 
downstream  toe. 

Control  -  48-inch  gate  valve  at  the  bottom  of  the  control 

tower  with  a  double  hand  crank  bevel  geared  floor 
stand  in  gate  house. 


SECTION  2 


ENGINEERING  DATA 


2.1  DESIGN  DATA 


a.  Geolop, y 

There  was  no  geologic  information  available  in  the 
design  data  for  this  dam.  The  following  information  was  obtained 
from  current  geologic  maps  and  publications  for  this  region  (Refer¬ 
ences  28  and  29),  as  well  as  from  the  site  visit. 

Silver  Stream  Reservoir  Dam  is  located  at  the  eastern 
border  of  the  Hudson  Uplands  section  of  the  New  England  Province. 
The  dam  and  dike  are  located  at,  or  close  to,  a  major  thrust  or 
reverse  fault  that  separates  the  upthrown  limestones  and  dolostones 
of  Cambrian  to  Lower  Ordovician  age  (approximately  550  million 
years  old)  to  the  north,  from  the  shales,  argillites  and  siltstones 
of  Middle  Ordovician  age  (approximately  475  million  years  old) . 
Faulting  in  this  region  is  presumably  associated  with  the  Taconic 
Orogeny,  which  created  the  Hudson  Uplands  section  of  New  York 
State. 


No  surficial  geologic  information  could  be  located  for 
this  vicinity. 

b.  Subsurface  Investigations 

There  are  no  subsurface  exploration  data  given  in  the 
design  documents.  It  is  indicated  in  the  specifications  that  "soft 
material"  or  "mud"  was  specified  to  be  excavated  down  to  "firm" 
material  prior  to  the  start  of  construction  of  the  embankments 
and  the  concrete  dike.  Apparently  no  soft  material  was  allowed 
to  remain  in  place  under  any  portion  of  the  dam  or  dike.  The  soft 
material  under  the  dam  is  indicated  to  have  been  up  to  18  feet  deep, 
and  the  soft  material  or  mud  under  the  dike  was  indicated  to  be 
12  to  20  feet  deep.  The  firm  material  below  the  soft  soils  was 
referred  to  as  an  impervious  clay  and  gravel  mixture,  which,  based 
on  visual  observation  of  the  area,  probably  is  a  lodgement  till. 

The  cutoff  wall  and  the  outlet  pipe  were  founded  on  the 
firm  material. 

c.  Dam,  Dike,  and  Appurtenances 

The  dam  and  dike  were  designed  in  1922  and  1923  by 
Fuller  and  Harding  (also  Fuller  and  McClintock) ,  Consulting  En¬ 
gineers,  170  Broadway,  New  York,  New  York,  who  are  no  longer  in 
business . 
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A  complete  set  of  the  original  design/construction  drawings 
for  the  dam  are  reproduced  at  reduced  scale  in  Appendix  G.  Several 
representative  portions  of  the  as-built-  drawings  for  concrete  place¬ 
ment  can  also  be  found  as  Appendices  G-12  to  G-15  (Owner  has  complete 
roll  of  as-built  concrete  placement  drawings) .  Included  in  Appendix 
F3  are  construction  specifications  for  the  dam  and  dike  (see  Appendix 
F3-1)  as  well  as  the  application  for  its  construction  (see  Appendix 
F3-40)  . 


The  embankment”  are  composed  of  the  soil  referred  to  as 
a  clay  and  gravel  mixture?  (from  borrow  pits  within  1000  feet  and 
from  the  excavations  for  ••arious  parts  of  the  dam)  ,  which  presumably 
is  the  local  glacial  (loega -;ent)  till.  The  specifications  call  for 
placement  of  the  "most  suitable  and  watertight  clayey  material 
found,  free  of  stones  larger  than  4  inches"  on  the  upstream  side 
of  the  core  wall.  All  embankment  material  was  specified  to  be 
placed  as  follows: 

1)  Layers  not  over  6  inches  thick. 

2)  Thoroughly  rolled  with  heavy  grooved  roller  weigh¬ 
ing  not  less  than  1000  lb/lin.ft.,  or  a  steam  roller. 

3)  Sufficient  water  where  directed  to  secure  a  "close 
connection  between  layers  and  close  compacting  of 
the  material." 

4)  Where  the  roller  cannot  reach,  the  material  was  to 

be  placed  in  the  same  manner  and  "thoroughly  rammed." 

The  mud  or  soft  material  that  was  excavated  beneath  and 
adjacent  to  the  concrete  dike  was  replaced  with  a  rolled  fill  and 
brought  back  up  to  the  original  ground  surface,  according  to  the 
drawings . 


The  spillway  was  to  be  cut  entirely  in  natural  ground 
according  to  instructions  given  by  the  Deputy  State  Engineer  when 
he  approved  the  application  for  construction. 

2.2  CONSTRUCTION  HISTORY 


a.  Initial  Construction 


The  dam  and  dike  were  constructed  in  1923.  The  original 
contractor  for  the  dam  is  unknown.  The  only  records  found  concerning 
the  actual  construction  of  the  dam  and  appurtenances  include  tests 
results  for  concrete  sand  (see  Appendix  F3-48) ,  field  books  of  con¬ 
struction  surveys  available  at  the  City  of  Newburgh  Engineering  De¬ 
partment,  and  the  sequence  of  concrete  placement  in  the  core  wall  of 
the  dam  and  gravity  section  of  the  dike  as  shown  on  the  as-built 
drawings  (representative  portion  included  as  Appendices  G-12  to  G-15). 
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b.  Modifications,  Repairs,  and  Maintenance 

Around  1940  a  drainage  system  was  installed  for  the  wet 
area  on  the  downstream  side  of  the  dike".  There  is  no  record  of  this 
work  but  a  drainage  pipe  from  the  wet  area  reportedly  empties  into 
Silver  Stream  just  downstream  of  the  Catskill  Aqueduct  siphon 
crossing. 

In  1964  and  1965  a  temporary  tap  was  made  into  the  siphon 
of  the  Catskill  Aqueduct  just  downstream  of  the  dam  to  supplement 
outflow  from  the  reservoir  during  the  drought. 

In  1978  some  visible  holes  and  cracks  in  the  concrete  dike 
were  cleaned  and  repaired  by  a  city-employed  mason.  The  only  record 
of  this  work  are  photos  taken  by  the  Water  Superintendent,  samples 
of  which  are  included  on  Appendix  F3-52. 

Also  in  the  past,  two  steel  bars  were  bolted  to  the  left 
training  wall  of  the  outlet  pipe  discharge  channel  to  prevent  the 
further  widening  of  a  large  crack.  The  date  of  this  repair,  which 
appears  fairly  old,  is  unknown. 

c.  Pending  Remedial  Work 

There  are  no  known  plans  for  any  remedial  work  at  the  dam. 
2.3  OPERATION  RECORD 

a.  Inspections 

There  is  no  record  of  inspection  of  the  dam  by  the  Owner. 

Only  one  inspection  report  by  the  New  York  State  Depart¬ 
ment  of  Environmental  Conservation  (NYS-DEC) ,  dated  September  18, 
1974,  could  be  found  (see  Appendix  F3-51) .  This  inspection  report 
indicated  that  spillway  and  outlet  works  of  the  dam  were  in  satis¬ 
factory  condition.  Seepage  through  the  right  spillway  training 
wall  was  noted  and  it  was  reported  that  "No  defects  (were)  observed 
beyond  normal  maintenance." 

b.  Performance  Observations,  Water  Levels,  and  Discharges 

Daily  water  level  readings  are  taken  from  the  top  of  the 
concrete  portion  of  the  dike.  These  readings  have  been  recorded  on 
the  daily  filter  plant  reports,  from  about  1960  to  the  present,  which 
are  sent  to  the  State  Health  Department. 

The  City  of  Newburgh  has  a  rain  gage  at  the  filter  plant 
(about  1.5  miles  northeast  of  the  dam)  and  has  rainfall  records 
from  1950  to  the  present.  The  gage  is  presently  being  replaced 
and  will  resume  operation  soon. 


No  performance  observationsor  routine  measurements  of 
discharges  are  known  to  exist. 

c.  Past  Floods  or  Previous  Failures 


There  are  no  records  of  past  floods  or  previous  failures. 

2.4  EVALUATION 

a.  Availability 

As  listed  on  Appendix  Fl ,  engineering  data  and  records  for 
the  dam  are  available  from  the  Owner  and  the  Dam  Safety  Section  of 
the  NYS-DEC.  This  data  was  reviewed,  and  copies  of  the  records 
considered  significant  are  included  in  chronological  order  in  Appen¬ 
dices  F3  and  G.  Appendix  F2 ,  Checklist  for  General  Engineering  Data 
and  Interview  with  Dam  Owner,  also  contains  pertinent  engineering 
information.  Some  data  on  the  reservoir  itself  was  also  obtained 
from  the  NYS-DEC  Division  of  Fish  and  Wildlife  (see  Appendix  F3-50) . 

b.  Adequacy 

Available  data  consisted  of  design/construction  drawings, 
specifications,  as-built  concrete  placement  drawings,  correspondence, 
an  application  for  construction,  one  inspection  report,  photos  of 
1978  repairs,  and  some  data  on  reservoir  depths.  Such  data  as 
design  calculations,  complete  data  on  foundation  and  embankment 
soils,  and  operation  and  performance  data  were  not  available.  The 
lack  of  such  in-depth  engineering  data  does  not  permit  a  comprehensive 
review.  Therefore,  the  available  data  was  not  adequate  by  itself  to 
permit  an  assessment  of  the  dam. 

c.  Validity 

Based  on  field  observation  and  checking,  some  of  the  data 
is  not  valid. 

Alternate  D  (earth  dam  with  concrete  gravity  section)  was 
actually  built  for  the  dike  (West  Dam)  according  to  the  letter  of 
Appendix  F3-39  and  the  drawing  of  Appendix  G-10.  The  construction 
specifications  do  not  include  this  alternate. 

The  design/construction  drawings  do  not  show  the  existing 
bridge  across  the  spillway. 

The  elevation  base  of  the  drawings  appears  to  be  about 

1.5  feet  lower  than  NGVD.  Also  the  invert  of  the  outlet  pipe,  by 
field  measurements,  is  about  0.9  of  a  foot  lower  than  the  elevation 
shown  on  the  drawings  of  Appendix  G,  after  adjustment  to  NGVD. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 


Silver  Stream  Reservoir  Dam  and  an  associated  dike  were 
inspected  on  April  9,  1981.  The  inspection  party  was  accompanied 
during  part  of  the  inspection  by  James  V.  Brown,  Water  Superin¬ 
tendent,  who  represented  the  Owner.  The  weather  was  cool  and 
cloudy  during  the  inspection,  changing  to  rain  around  noon.  The 
water  surface  was  at  about  EL  358,  or  about  5  feet  below  the  spillway 
crest.  The  Visual  Inspection  Checklists  for  the  dam  and  dike 
are  included  as  Appendix  B,  while  selected  photos  taken  during 
the  inspection  are  included  as  Appendix  A  and  as  the  Overview  Photo 
at  the  beginning  of  this  report.  Appendix  A-l  is  a  photo  index  map. 

b.  Dam  and  Dike 


NOTE:  The  main  dam,  i.e.,  the  right  (easterly)  embank¬ 

ment,  will  be  referred  to  as  the  dam.  The  left  (westerly)  embank¬ 
ments  and  the  concrete  gravity  section ,  taken  together,  will  be 
referred  to  as  the  dike.  The  dike  is  divided  into  three  parts: 
the  left  dike,  the  concrete  dike,  and  the  right  dike. 

1)  Dam 


There  was  no  evidence  of  any  sloughs  or  slides  on  the 

embankment . 

Seepage  -  Seepage  was  passing  through  the  dam  and 
exiting  downstream  from  the  toe  on  the  right  side  of  the  outlet 
pipe.  The  exit  point  was  not  observed  since  water  was  ponded  a 
few  inches  deep  between  Sta  2+40  and  2+90,  as  shown  on  Photo  A-4A. 
Clear  seepage  was  flowing  out  of  the  downstream  end  of  this  pond 
(see  Photo  A-4B)  at  a  rate  of  about  5  gpm.  The  channel  of  this 
seepage  was  rust-stained  on  the  bottom.  The  head  loss  through 
the  dam  to  this  ponded  zone  was  about  10  feet  on  the  day  of 
inspection. 


Clear  seepage  was  also  observed  exiting  through 
cracks  in  the  walls  and  floor  of  the  spillway  discharge  channel. 
This  discharge  channel  was  cut  in  natural  ground  immediately 
downstream  from  the  toe  of  the  dam  on  the  left  side  of  the  outlet 
pipe,  as  shown  in  the  Overview  Photo.  The  channel  was  cut 
about  4  to  6  feet  deep  into  the  natural  ground  which,  in  effect, 
makes  the  dam  higher  along  the  discharge  channel  than  it  would  be 
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in  the  absence  of  the  channel.  A  close-up  view  of  one  of  the  seeps 
in  the  wall  and  adjacent  floor  is  shown  in  Photo  A-9A.  Seepage 
was  observed  as  far  to  the  left  as  Sta  4+50,  at  which  point  the 
head  loss  from  the  reservoir  to  the  floor  of  the  channel  was  only 
about  3  feet.  More  seeps  are  probably  present  beneath  the  standing 
water  in  the  spillway  discharge  channel  (see  Photo  A-8B) ,  but  are  not 
observable.  The  total  rate  of  flow  from  the  observable  seeps  in 
the  channel  was  about  10  to  15  gpra. 


Animal  Holes  -  Numerous  animal  holes  were  observed 
on  the  downstream  slope  of  the  dam,  as  listed  below: 


Station 


Height  Below  Height  Above  Diameter 
Crest,  ft.  Toe,  ft.  in . 


1+70  5 

2  +  35 

2  +  40 

2  +  60 

2  +  75 

3  +  20 

3  +  85  5 

3  +  85  12 

3  +  87  3 

4  +  40  7 

4  +  70  7 


3 

3 

3 

3 

0 


4 

8 

8 

8 

9 

7 

8 

4 

Not  Estimated 
6 

5 


In  practically  all  cases  the  soil  excavated  near  the  hole  appeared 
to  be  glacial  till  with  silty,  non-clayey  fines. 


Vegetation  -  The  portion  of  the  downstream  slope  to 
the  right  of  Sta  2+00  is  forested  with  hardwoods  to  7  inches  in  size 
and  a  few  small  evergreens.  The  remainder  of  the  downstream  slope  is 
covered  with  brush  3  to  10  feet  high.  Based  on  the  size  of  the  trees 
and  verbal  data  from  the  Owner's  representative,  it  appears  that 
the  trees  and  brush  had  been  cut  regularly  until  10  or  15  years  ago. 
Perhaps  the  portion  to  the  left  of  Sta  2+00  has  been  cut  more  recently. 

Brush  to  a  height  of  10  feet  covers  the  upstream  slope 
along  a  line  at  the  normal  water  level  (see  Photos  A-2B  and  A-3B) . 

2)  Dike 


There  was  no  evidence  of  any  sloughs  or  slides  on  the 
embankment  portions  of  the  dike. 

Seepage  -  No  seepage  was  observed  on  the  downstream  side 
of  the  left  and  right  dikes.  The  concrete  dike  is  cracked  in  several 
locations  and  streams  of  seepage  through  the  cracks  could  be  observed 
by  walking  along  the  crest.  Streamlets  were  observed  at  the  follow¬ 
ing  locations  at  the  surface  of  the  water  that  is  ponded  downstream 
(see  Photo  A-11A). 


Station 


Approximate  Flow,  gpm 
2 


1  +  75 

2+08  5-10 

3+35  5-10 

The  differential  head  from  the  reservoir  to  the  area  downstream  of 
the  concrete  dike  was  about  2  feet  on  the  day  of  inspection. 

Vegetation  -  The  right  dike  is  grass  covered,  except 
that  a  row  of  brush  to  6  feet  high  exists  along  the  top  of  the  stone 
paving  on  the  upstream  slope  (see  Photo  A-10B) .  The  left  dike  is 
fully  covered  with  brush  and  small  trees  on  the  downstream  slope. 
Some  cut  branches  were  piled  at  the  left  end  of  the  downstream  toe. 
On  the  upstream  slope  there  is  a  row  of  brush  to  6  feet  high  at  the 
top  of  the  stone  paving. 

Animal  Holes  -  Animal  holes  4  to  6  inches  in  diameter 
were  observed  1  to  3  feet  below  the  crest  on  the  downstream  slope 
of  the  left  dike  at  Stations  4+30,  4+40,  4+50  and  4+75. 


Concrete  Surfaces  -  There  is  efflorescence  and  some 
slight  surface  deterioration  of  all  concrete  surfaces  of  the  dike 
(see  Photos  A-10A  and  A-10B) .  There  is  spalling  at  vertical  con¬ 
struction  joints  in  the  concrete  gravity  section  (see  Photo  A-11B) . 
The  horizontal  pour  joints  in  the  concrete  shew  signs  of  separation 
and  cracking,  along  with  efflorescence  and  spalling  (see  Photo 
A-11B) .  A  large  piece  of  concrete  in  the  gravity  section  near  the 
crest  at  Sta  4+00  is  cracking  and  could  eventually  spall  off  from 
the  gravity  section  (see  Photo  A-11A) . 

c.  Appurtenant  Structures 

1)  Intake  Structure  and  Control  Tower 


The  dam  has  a  concrete  intake  structure  and  control 
tower  on  the  upstream  side.  On  top  of  the  control  tower  there  is 
a  brick  gate  house  with  a  slate-shingled  roof  (see  Photo  A-5A) . 

The  intake  structure  and  the  majority  of  the  control  tower  were 
submerged  and  unobservable.  The  gate  house  and  exposed  portion  of 
the  control  tower  were  inspected  and  are  in  good  condition. 

Inside  the  gate  house  there  is  a  double  hand  crank 
bevel  geared  floor  stand  (see  Photo  A-5B)  for  operating  the  gate 
valve  on  the  outlet  pipe.  This  mechanism  was  well  lubricated, 
operable,  and  in  very  good  condition.  The  gate  of  the  valve  itself, 
although  rusted  and  leaking  somewhat  when  closed,  also  appeared  in 
good  condition  (see  Photo  A-6B) . 


2)  Outlet  Pipe  and  Outlet  Structure 

The  outlet  pipe  is  a  48- inch-diameter  cast  iron  pipe 
that  has  leaded  joints  with  hemp  or  jute  gaskets  and  concrete 
anti-seepage  collars  according  to  the  drawings  and  specifications 
(see  Appendices  G-5  and  F3-32).  The  inside  of  the  pipe,  one-third 
of  which  was  full  of  water  and  unobservable,  is  only  in  fair  con¬ 
dition.  There  were  mineral  deposits,  as  well  as  some  seepage,  at 
the  joints  (see  Photo  A-6B) .  The  pipe  was  also  rusting  and  scaling 
severely,  with  metal  as  thick  as  1/2  inch  flaking  off  in  some  places. 

The  outlet  structure  for  the  outlet  pipe  is  a  con¬ 
crete  headwall  followed  by  a  concrete  discharge  channel  (see  Photo 
A-6A) .  The  spillway  discharge  channel  intersects  this  channel  at 
right  angles  about  16  feet  downstream  from  the  headwall  of  the  out¬ 
let  pipe.  The  outlet  structure  for  the  outlet  pipe  is  in  good  con¬ 
dition.  The  outlet  pipe  discharge  channel,  however,  is  in  poor 
condition.  The  left  training  wall  of  this  channel,  at  its  junction 
with  the  right  training  wall  of  the  spillway,  has  a  2-inch-wide 
diagonal  crack  (see  Photo  A-7A) .  This  crack  is  presently  restrained 
by  two  steel  bars  which  have  been  bolted  to  the  concrete  on  either 
side  of  the  crack  to  prevent  the  wall  from  collapsing. 

3)  Spillway  and  Discharge  Channel 

The  chute  spillway  of  the  dam  curves  along  the  left 
abutment  of  the  dam  (see  Photo  A-2A)  and  intersects  the  discharge 
channel  from  the  outlet  pipe  at  its  downstream  end  (see  Photo 
A-9B) .  In  general,  the  spillway  and  its  discharge  channel  are  in 
poor  condition. 


The  approach  channel  to  the  spillway  at  the  crest 
is  choked  with  brush  up  to  6  feet  high  (see  Photo  A-7B).  Flow 
in  the  spillway  at  the  crest  is  also  constricted  by  a  concrete 
bridge  deck  across  the  spillway  which  provides  access  to  the  top 
of  the  dam. 


The  discharge  channel  training  wall  on  the  right 
(upstream)  side  has  been  tilted  and  cracked,  as  may  be  seen  in 
Photo  A-8B,  probably  due  to  frost  action  and  the  high  earth  pres¬ 
sure  caused  by  the  slope  of  the  dam.  The  maximum  tilt  appears  to 
be  about  5  to  10  degrees  from  the  vertical.  The  tilting  is  very 
minor  on  the  left  (downstream)  training  wall  where  the  earth 
pressure  is  smaller. 

There  are  about  14  cracks  in  the  left  spillway 
training  wall  for  its  full  height.  The  vertical  construction 
joints  and  horizontal  pour  joints  are  spalling  and  there  is  ef¬ 
florescence  and  surface  deterioration  all  over  the  wall.  There 
is  also  one  large  spall  at  its  downstream  end  where  it  intersects 
with  the  outlet  pipe  discharge  channel. 
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There  are  about  15  cracks  in  the  right  spillway 
training  wall  for  its  full  height.  The  vertical  construction 
joints  are  spalling  (see  Photo  A-9A)  and  there  is  seepage  at  the 
base  of  the  wall.  There  is  efflorescence  and  concrete  deterior¬ 
ation  of  the  entire  wall.  There  is  a  large  spall  at  about  Sta  4+00 
(see  Photo  A-8B)  and  another  at  Sta  3+00.  There  is  also  a  2-inch 
wide  vertical  crack  at  its  downstream  end,  near  its  intersection 
with  the  left  training  wall  of  the  outlet  pipe. 

The  spillway  channel  paving  is  also  in  poor  condition 
(see  Photos  A-8A  and  A-8B) .  Considerable  cracking  and  deterioration 
of  the  concrete  has  occurred.  Differential  heave  due  to  frost 
action  may  be  the  principal  cause  of  this  cracking. 

4)  Service  Bridge 

The  service  bridge  from  the  top  of  dam  to  the  gate 
house  is  a  wood  deck  supported  by  steel  I  beams,  with  pipe  railings 
(see  Photo  A-5A) .  The  service  bridge  is  generally  in  good  condition. 
The  bridge  railings,  however,  are  lc  se  and  the  deck  is  bare  wood 
for  the  most  part. 

d .  Reservoir  Area 

The  area  around  the  reservoir  is  wooded  with  evergreens 
and  hardwoods.  The  slopes  are  gentle  to  moderate  (see  Photos  A-10A 
and  A-11R) . 

e.  Downstream  Channel 

The  downstream  channel  is  a  paved  stone  trapezoidal  channel 
that  starts  after  the  intersection  of  the  spillway  discharge  channel 
with  the  outlet  pipe  discharge  channel  (see  Photo  A-9B) .  The  channel 
is  in  good  condition,  clear  of  brush  and  debris.  A  concrete  box 
culvert  over  the  Catskill  Aqueduct  tends  to  restrict  channel  flow. 
About  100  feet  downstream  of  this  box  culvert  the  channel  is  the 
natural  stream  channel  which  has  brush  and  tree  growth  along  its 
banks . 


3.2  EVALUATION 

The  trees  and  brush  and  their  root  systems  should  be  removed 
from  all  surfaces  of  the  dam  and  dike  to  avoid  deterioration  of 
the  embankments  and  stone  paving  and  to  permit  more  thorough 
inspection.  The  brush  should  also  be  removed  from  the  approach 
channel  of  the  spillway. 

The  ponded  water  on  the  downstream  side  of  the  dam  (to  the 
right  of  the  outlet  pipe  and  in  the  discharge  channel)  and  on  the 
downstream  side  of  the  concrete  dike  prevent  adequate  inspection 


in  those  areas.  Any  seepage  that  may  be  exiting  downstream  from 
the  toe  is  covered  by  the  ponded  water.  The  ponded  zones  down¬ 
stream  from  the  dam  should  be  drained  and  inspected.  At  that  time 
the  conduit  should  be  inspected  for  seepage,  particularly  at  the 
joints. 

The  tilted  right  training  wall  of  the  spillway  should  be 
further  analyzed  to  determine  the  best  method  for  its  repair. 

The  training  walls  and  concrete  pavement  of  the  outlet  pipe 
and  spillway  discharge  channels  should  be  repaired.  The  concrete 
portions  of  the  dike  should  also  be  repaired. 

The  deteriorated  outlet  pipe  should  be  further  evaluated  to 
determine  if  it  should  be  replaced  or  repaired. 

The  effects  of  seepage  on  stability  of  the  dam  are  discussed 
in  Section  6.1. 

The  animal  holes  on  the  downstream  side  of  the  dam  near  the 
toe  are  below  the  reservoir  level  and  could  become  sources  of 
seepage.  (No  such  seepage  was  observed  during  the  inspection.) 
These  holes  should  be  backfilled. 


SECTION  4 


OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  OPERATION  PROCEDURES 


There  are  no  written  operation  procedures  for  the  dam. 

Silver  Stream  Reservoir  is  used  as  a  source  of  water  supply. 

The  gate  valve  on  the  outlet  pipe  is  used  to  regulate  outflow  to 
downstream  reservoirs.  The  normal  position  of  the  valve  can  be 
anywhere  from  full  open  to  full  closed  depending  upon  water  re¬ 
quirements  downstream.  The  normal  water  level  in  the  reservoir 
is  usually  at  or  below  the  spillway  crest. 

At  the  time  of  inspection  the  reservoir  level  was  about  5  feet 
below  the  spillway  crest  at  about  EL  358,  and  the  outlet  valve  was 
closed. 

4.2  MAINTENANCE  OF  DAM  AND  OPERATING  FACILITIES 

There  are  no  written  maintenance  procedures  for  the  dam. 

The  dam  and  dike  are  visited  daily.  The  site  is  casually  viewed 
at  this  time  and  the  water  level  is  recorded.  The  outlet  pipe  valve 
is  operated,  when  required,  by  Water  Department  employees.  It  takes 
two  men  to  operate  the  valve  because  of  its  size. 

The  dam  crest  is  regularly  mowed  but  brush  has  not  been  cut 
on  the  dam  and  dike  for  the  past  several  years.  Other  maintenance 
work  at  the  dam  is  performed  when  funds,  which  are  limited,  are 
available . 

4.3  EMERGENCY  ACTION  PLAN  AND  WARNING  SYSTEM 

There  is  no  emergency  action  plan  and  warning  system  for  the 

dam. 


4.4  EVALUATION 


Maintenance  of  the  dam  and  dike  is  unsatisfactory.  The  condition 
of  the  dam  and  its  appurtenances  indicates  that  it  receives  some  rou¬ 
tine  maintenance.  Brush,  however,  covers  the  slopes  of  the  dam  and 
dike  and  clogs  up  the  entrance  to  the  spillway.  Numerous  animal 
burrows  can  be  found  in  the  embankments,  and  the  spillway  discharge 
channel  is  in  a  state  of  disrepair.  Effective  operation  and  main¬ 
tenance  procedures  need  to  be  developed  and  implemented  by  the  Owner 
in  order  to  avoid  the  continued  deterioration  of  the  dam  and  dike. 

The  Owner  should  develop  an  emergency  action  plan  outlining 
action  to  be  taken  to  minimize  the  downstream  effects  of  an  emergency, 
together  with  an  effective  warning  system. 


SECTION  5 


HYDROLOGY  AND  HYDRAULICS 


5.1  DRAINAGE  AREA  CHARACTERISTICS 

Silver  Stream  Reservoir  Dam  and  Silver  Stream  Reservoir  are 
located  on  Silver  Stream  in  southeastern  New  York.  About  4  miles 
downstream  of  the  dam  Silver  Stream  joins  Moodna  Creek.  Moodna 
Creek  flows  east  and  discharges  into  the  Hudson  River. 

The  total  drainage  area  at  the  dam  is  1.89  square  miles,  of 
which  about  0.31  square  miles  (198.2  acres),  or  about  16%  is  actual 
reservoir  surface  at  the  spillway  crest.  Being  near  the  Hudson 
River  Valley,  the  topography  is  characterized  by  fairly  flat  slopes 
of  less  than  10%.  Elevations  in  the  drainage  area  vary  from  EL  363 
to  EL  540.  (See  Appendices  C-5  and  C-6)  . 

5.2  ANALYSIS  CRITERIA 


The  U.S.  Army  Corps  of  Engineers  Hydrologic  Engineering  Center's 
Program  HEC-1  DB  (Reference  3)  was  used  to  develop  the  test  flood 
hydrology  and  perform  the  reservoir  routing. 

The  purpose  of  this  analysis  was  to  evaluate  the  dam  and  spill¬ 
way  with  respect  to  their  surcharge  storage  and  spillway  capacity. 
Accordingly,  it  was  assumed  that  the  water  surface  was  at  the  spillway 
crest  at  the  start  of  the  flood  routing.  In  addition,  the  outlet  pipe 
was  assumed  to  be  fully  open  when  water  is  one  foot  over  the  spillway 
crest . 

A  constant  base  flow  of  2  cfs  per  square  mile  was  chosen  to 
represent  average  conditions  in  the  drainage  area  and  was  inputted 
into  the  program  for  all  subareas. 

The  index  PMP  (probable  maximum  precipitation)  inputted  to  the 
HEC-1  DB  program  was  21.5  inches  for  a  24-hour  duration  all-season 
storm  over  a  200-square-mile  basin,  according  to  HMR  33  (Reference 
4).  Maximum  6-hour,  12-hour,  24-hour,  and  48-hour  precipitation 
for  the  actual  size  of  the  drainage  area  (same  for  10  square  miles 
or  less)  were  inputted  to  the  program  as  percentages  of  the  index 
PMP  in  accordance  with  HMR  33.  A  storm  reduction  coefficient  was 
then  applied  internally  by  the  program  in  order  to  transpose  or 
center  the  storm  over  the  actual  total  drainage  area.  Thus,  the 
corrected  48-hour  PMP  for  the  actual  total  drainage  area  became 
24.4  inches.  All  rainfall  was  distributed  using  the  Standard  Project 
Storm  arrangement  embedded  in  the  program. 

Appendix  C-7  summarizes  the  subarea,  loss  rate,  and  unit 
hydrograph  data  inputted  to  the  program.  Only  two  subareas  were 
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used.  Subarea  1  consists  of  all  the  drainage  area  around  the  res¬ 
ervoir,  and  Subarea  2  consists  of  just  the  reservoir  surface.  For 
the  land  in  Subarea  1,  loss  rates  were  assumed  to  be  1.0  inch  initial¬ 
ly  and  a  constant  0.1  inch  per  hour  thereafter.  Snyder  unit  hydro¬ 
graph  parameters  were  chosen  from  the  1977  Lower  Hudson  River  Basin 
Hydrologic  Flood  Routing  Model  (Reference  20) .  A  conservative  stan¬ 
dard  lag  time  was  computed.  The  program  uses  the  inputted  lag  time 
and  Snyder  peaking  coefficient  to  solve  by  iteration  for  approximate 
Clark  coefficients,  which  are  then  used  to  calculate  the  runoff 
hydrograph . 

For  the  reservoir  surface  making  up  Subarea  2,  loss  rates 
were  set  to  zero  so  that  rainfall  would  equal  rainfall  excess,  or 
runoff.  Assuming  no  delay  in  the  rainfall/runoff  response,  a  con¬ 
stant  unit  hydrograph  for  a  rainfall  duration  equal  to  the  HEC-1 
DB  calculation  interval  was  developed  per  Appendix  C-7  and  input 
to  the  model. 

The  floods  selected  for  analysis  were  the  PMF  (probable  maxi¬ 
mum  flood)  and  1/2  PMF.  Peak  inflow  for  the  PMF  is  6,800  cfs  or 
3,598  csm  (cfs  per  square  mile).  Peak  outflow  is  reduced  substan¬ 
tially  by  reservoir  routing  to  about  2,900  cfs  (1,534  csm).  For  1/2 
PMF  the  peak  inflow  is  3,400  cfs  (1,799  csm)  and  the  routed  peak 
outflow  is  690  cfs  (365  csm). 

5.3  RESERVOIR  CAPACITY 

Storage  capacity  for  the  reservoir  at  the  spillway  crest, 

EL  363,  was  obtained  from  the  application  for  construction  of  the 
dam  dated  July  29,  1923  (see  Appendix  F3-42) .  USGS  contour  mapping 
(see  Appendix  C-5)  was  used  to  obtain  area  measurements  inside  con¬ 
tour  elevations  above  the  spillway  crest  and  the  capacity  of  the 
reservoir  for  these  areas  was  hand-computed  by  the  method  of  conic 
sections.  A  tabulation  of  the  reservoir  volumes  inputted  to  the 
program  is  on  Appendix  C-6. 

At  the  spillway  crest,  EL  363,  the  reservoir  has  a  capacity 
of  1,538  acre-feet.  At  the  top  of  dike,  EL  366.5,  the  reservoir 
has  a  capacity  of  2,464  acre-feet,  and  at  the  top  of  dam,  EL  368, 
the  reservoir  has  a  capacity  of  2,860  acre- feet.  Surcharge  storage 
between  the  spillway  crest  and  the  top  of  dike  amounts  to  926  acre- 
feet,  or  about  9.2  inches  of  runoff  from  the  1.89-square-mile 
drainage  area.  Thus,  the  reservoir  has  significant  capacity  to 
attenuate  peak  inflow. 

5.4  SPILLWAY  CAPACITY 

The  dam  has  a  30-foot-long  concrete  chute  spillway  with  a  con¬ 
crete  bridge  deck  across  the  top.  The  crest  of  the  chute  spillway 
is  about  5  feet  below  the  top  of  dam  (3.5  feet  below  the  top  of 
dike),  with  a  clear  opening  under  the  bridge  deck  of  3.5  feet. 
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The  discharge  capacity  for  the  spillway  was  computed  assuming 
critical  flow  over  an  ideal  broad-crested  weir  for  flow  depths  of 

3.5  feet  or  less  (under  the  bridge).  Reduction  in  discharge  capacity 
due  to  abutments  contractions  was  accounted  for.  For  flow  depths 
between  3.5  feet  and  5  feet,  discharge  capacity  was  computed  assuming 
orifice  flow.  For  flow  depths  greater  than  5  feet,  discharge  capacity 
was  computed  assuming  orifice  flow  under  the  bridge  deck  and  ideal 
broad-crested  weir  flow  over  it.  The  spillway  discharge  computations 
are  presented  on  Appendix  C-9.  With  water  3.5  feet  over  the  spillway 
crest  (water  level  at  top  of  dike,  EL  366.5)  the  spillway  discharges 
about  590  cfs. 

Total  discharge  from  the  dam  consists  of  flow  from  the  spillway 
as  well  as  flow  through  the  outlet  pipe  when  it  is  fully  open.  The 
capacity  calculations  for  the  outlet  pipe  appear  on  Appendix  C-8. 

The  sum  of  the  hand-computed  discharges  for  the  spillway  and  outlet 
pipe  (see  Appendix  C-10)  were  inputted  directly  to  the  HEC-1  DB 
program.  Flow  over  the  dike  and  dam  was  computed  by  the  HEC-1  DB 
program  using  the  non-level  crest-critical- flow  routine  embedded  in 
the  program. 

With  the  reservoir  level  at  the  top  of  dike,  EL  366.5,  the 
total  discharge  from  the  dam  is  the  combined  capacity  of  the  spillway 
and  outlet  pipe,  or  about  590  +  260  =  850  cfs.  At  the  top  of  dam, 
total  discharge  capacity  of  the  spillway  and  outlet  pipe  combined  is 
900  +  270  =  1,170  cfs. 

5.5  FLOODS  OF  RECORD 

There  are  no  known  records  of  past  flood  discharges  at  the 

dam. 

5.6  OVERTOPPING  POTENTIAL 

The  results  of  the  overtopping  analysis  using  the  HEC-1  DB 
program  are  summarized  in  Table  5.1.  The  overtopping  computer 
input  and  output  for  the  PMF  and  1/2  PMF  are  included  starting  on 
Appendix  C-ll. 

As  noted  from  Table  5.1,  the  PMF  overtops  the  dike  by  about 
1.5  feet  with  duration  of  overtopping  of  about  6.3  hours.  The  1/2 
PMF  does  not  overtop  the  dike,  but  instead  results  in  minimum  freeboard 
of  about  0.7  of  a  foot.  Peak  inflows  are  6,800  cfs  for  the  PMF  and 
3,400  cfs  for  1/2  PMF.  Peak  outflows  are  reduced  substantially  by 
reservoir  routing  to  2,900  cfs  for  the  PMF  and  690  cfs  for  1/2  PMF. 

Time  to  maximum  stage,  or  the  time  from  the  start  of  the  48-hour 
storm  to  peak  outflow,  is  about  42  hours  for  the  PMF  and  43  hours 
for  1/2  PMF.  The  peak  portion  of  the  inflow  and  outflow  hydrographs 
for  the  PMF  and  1/2  PMF  are  shown  by  the  computer  plots  on  Appendices 
C-17  and  C-18. 


TABLE  5.1 


SILVER  STREAM  RESERVOIR  DAM 
OVERTOPPING  ANALYSIS 

CONDITIONS  Total  Drainage  Area  =  1.89  square’miles 

Start  Routing  at  Spillway  Crest  EL  363 

Top  of  Dike  EL  366.5  (  concrete  gravity  section  ),  Top  of  Dam  EL  368 
Total  Project  Discharge  Capacity  at  Top  of  Dike  =  850  cfs  + 
due  to  Spillway  and  outlet  pipe  fully  open,  (e) 

Some  values  rounded  from  computed  results. 


PMF 

1/2  PMF  (a) 

INFLOW 

48-hour  Rainfall  ( inches  ) 

24.4 

14.1  (b) 

48-hour  Rainfall  Excess  ( inches  )  ^ 

20.7 

10.4  (d) 

(cfs) 

6,800 

3,400 

Peak  Inflow 

(csm) 

3,598 

1,799 

OUTFLOW 

(cfs) 

2,900 

690 

Peak  Outflow 

(csm) 

1,534 

365 

Time  to  Peak  Outflow  (hours) 

42.2 

43.2 

Maximum  Storage  (acre-feet) 

2,843 

2,284 

Max.  W.S.  Elevation  (feet-NGVD) 

367.9 

365.8 

Minimum  Freeboard  (feet)  -  Dike 

overtopped 

0.7 

-  Dam 

0.0 

2.2 

Maximum  Depth  over  Dike  (feet) 

1.5 

not  overtopped 

Duration  of  Overtopping  (hours) 

6.3 

n/a 

(a)  One-half  of  PMF  total  runoff,  including  base  flow.  For  PMF  base  flow  =  2  cfs  per  square 
mile  =  4  cfs  ±  . 

(b)  Approximation  assuming  total  losses  are  the  same  as  for  the  PMF . 

(c)  Rainfall  Excess  =  Rainfall  for  the  Reservoir  Surface.  For  the  rest  of  the  drainage  area, 
losses  are  assumed  to  be  1 .0  inch  initially  and  0.1  inch  per  hour  thereafter. 

(d)  Equal  to  one-half  of  PMF  value. 

(e)  If  outlet  pipe  is  closed,  total  discharge  capacity  at  Top  of  Dike  =  590  cfs  ±  ;  for  PMF,  peak 
outflow  =  3,300  cfs  and  dike  overtopped  by  1 .7  feet;  for  1/2  PMF,  peak  outflow  =  540  cfs  and 
minimum  freeboard  =0.2  feet. 
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Silver  Stream  Reservoir  Dam  (and  Dike)  was  also  modeled  to 
see  what  would  happen  if  the  outlet  pipe  was  not  open  during  the 
PMF  and  1/2  PMF.  For  this  case  the  total  project  discharge  capacity 
at  top  of  dike,  EL  366.5,  is  about  590  cfs.  The  PMF  results  in  a 
peak  outflow  of  3,300  cfs  and  overtops  the  dike  by  about  1.7  feet. 

The  1/2  PMF  for  this  case  results  in  a  peak  outflow  of  540  cfs  and 
does  not  overtop  the  dike,  but  instead  results  in  a  minimum  freeboard 
of  about  0.2  of  a  foot.  The  computer  input  and  output  are  not  in¬ 
cluded  in  this  report,  but  the  results  are  summarized  by  footnote 
(e)  on  Table  5.1. 

5.7  EVALUATION 


The  PMF  overtops  the  dike,  but  not  the  dam  embankment,  even  when 
the  outlet  pipe  is  fully  open.  The  1/2  PMF,  however,  does  not  overtop 
the  dike,  or  the  dam  embankment  which  is  1.5  feet  higher  than  the  dike. 
Therefore  in  accordance  with  Corps  of  Engineers'  screening  criteria 
for  review  of  spillway  adequacy,  spillway  capacity  is  considered  "in¬ 
adequate"  ,  but  not  seriously  inadequate. 
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SECTION  6 


STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 


There  was  no  evidence  of  movement  that  would  indicate 
concern  about  the  structural  stability  of  the  dam  or  dike. 

Seepage  was  observed  on  the  downstream  side  of  the  dam. 

On  the  left  side  of  the  outlet  pipe,  the  right  training  wall  of  the 
spillway  discharge  channel  is  tilted  into  the  channel.  At  this  lo¬ 
cation  there  is  seepage  entering  the  channel  through  cracks  in  the 
wall.  It  is  probable  that  the  tilted  wall  will  ultimately  tip  over, 
at  which  time  the  seepage  through  the  dam  would  increase.  In  ad¬ 
dition,  flow  through  the  discharge  channel  could  erode  the  toe  of 
the  dam.  Preventive  maintenance  on  the  wall  is  required  to  avoid 
further  deterioration  and  potential  stability  problems. 

The  ponded  water  downstream  from  the  dam  obscures  any 
seepage  that  may  be  occurring.  The  existence  of,  or  potential 
effects  of  such  seepage,  cannot  be  determined  until  these  areas 
are  drained  and  inspected. 

b.  Design  and  Construction  Data 

The  drawings  and  specifications  indicate  that  this  dam  was 
well  and  conservatively  designed. 

The  spillway  discharge  channel  is  cut  into  natural  ground 
at  the  toe  of  the  dam.  This  feature  could  lead  to  erosion  of  the 
toe  if  the  flow  overtopped  or  undermined  the  right  training  wall. 

It  would  have  been  preferable  to  locate  the  discharge  channel  well 
downstream  from  the  toe. 

No  existing  stability  analysis  was  found  for  any  part  of 
the  dam  or  dike. 

c.  Operating  Records 

No  operating  records  were  found  or  operational  problems 
reported  which  would  adversely  affect  the  stability  of  the  dam  or 
dike. 


d.  Post-Construction  Changes 

No  post-construction  changes  are  known  which  would 
adversely  affect  the  stability  of  the  dam  or  dike. 
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This  dam  and  dike  are  in  Seismic  Zone  1.  According  to 
Recommended  Guidelines  (Reference  1) ,  a'  seismic  stability  analysis 
is  not  required. 

6.2  STABILITY  ANALYSIS 

The  central  portion  of  the  dike  is  a  concrete  gravity  section, 
with  a  bend  point  near  each  end,  about  314  feet  long  by  about  17  feet 
high  from  original  ground  to  top  of  dike.  An  independent  structural 
stability  analysis  was  performed  on  a  critical  section  of  the  concrete 
dike.  The  cross  section  for  analysis  was  chosen  just  toward  the 
center  from  either  bend  point  where  the  exposed  height  is  large  com¬ 
pared  to  the  height  below  ground  and  where  there  is  earth  pressure 
on  the  upstream  side  due  to  the  wrapped-around  slope  of  the  earth 
embanktr  nt  portion  of  the  dike.  The  cross  section  geometry  is  based 
on  the  design/construction  drawings  (see  Appendix  G-10)  ,  the  as- 
built  concrete  placement  drawings  (see  Appendix  G-14) ,  and  obser¬ 
vation  during  the  visual  inpsection.  The  following  loading  cases 
were  analyzed: 

Case  1  -  Normal  pool  at  spillway  crest  EL  363  or  3.5  feet 

below  top  of  dike,  normal  tailwater  at  the  surface 
of  the  ground  by  observation  or  16  feet  below  top 
of  dike,  full  headwater  and  tailwater  uplift,  top 
of  wrapned-around  upstream  slope  of  embankment 
estimated  at  10  feet  below  top  of  dike. 

Case  2  -  Normal  pool  at  spillway  crest,  ice  load  of  5  kips 
per  linear  foot  for  ice  1.0  foot  thick,  remaining 
conditions  same  as  Case  1. 

Case  3  -  Half  PMF  pool  at  EL  365.8  or  0.7  of  a  foot  below 

top  of  dike,  no  flood  tailwater  above  normal  tail- 
water,  remaining  conditions  same  as  Case  1. 

Case  4  -  Full  PMF  pool  at  EL  368.0  or  1.5  feet  above  top  of 

dike,  flood  tailwater  estimated  at  11  feet  more  than 
normal  tailwater  or  5  feet  below  top  of  dike  due  to 
ponding  caused  by  Catskill  Aqueduct  embankment,  re¬ 
maining  conditions  same  as  Case  3. 

The  results  of  the  stability  analysis  are  summarized  in  Table 
6.1.  The  computations  are  included  as  Appendix  D. 

For  all  loading  cases  analyzed,  minimum  satisfactory  overturning 
stability  is  considered  to  be  a  factor  of  safety  of  1.5  with  the  re¬ 
sultant  passing  through  the  middle  third  of  the  base.  For  sliding 
stability,  because  of  the  high  loading  conditions  and  the  conser¬ 
vative  assumptions  made  about  foundation  material  properties,  a  min¬ 
imum  satisfactory  factor  of  safety  of  2.0  is  considered  appropriate 
for  all  the  loading  cases  analyzed,  rather  than  the  customary  3.0. 


TABLE  6.1 


SILVER  STREAM  RESERVOIR  DAM 
STABILITY  ANALYSIS  OF  CONCRETE  DIKE 


- OVERTURNING - 

FACTOR  OF 

LOCATION  OF 

SLIDING  FACTOR 

CASE 

SAFETY  (a) 

RESULTANT  (b) 

OF  SAFETY  (c) 

1-  Normal  Pool 

1.69 

0.42b 

1.15  unsatisfactory 

2-  Normal  Pool 

plus  Ice  Load 

1.00 

unstable 

0.00b 

0.69  unstable 

3-  Half  PMF  Pool 

1.28 

unsatisfactory 

0.24b 

0.75  unstable 

4-  Full  Pmf  Pool 

1.27 

unsatisfactory 

0.28b 

1 . 16  unsatisfactory 

(a)  Overturning  factor  of  safety  is  ratio  of  resisting  moments  to  driving  moments 
taken  about  the  toe. 

(b)  Distance  from  toe  to  point  where  resultant  passes  through  base,  expressed  in 
terms  of  base  dimension  "b".  Middle  third  of  base  is  0.33b  to  0.67b. 


(c)  Sliding  factor  of  safety  is  ratio  of  resisting  forces  to  driving  forces  taken 
along  horizontal  failure  plane. 


Both  overturning  and  sliding  stability  must  be  satisfactory  in  order 
for  stability  of  the  section  to  be  satisfactory. 

As  noted  from  Table  6.1,  the  concrete  dike  is  unstable  for 
the  winter  ice  load  and  1/2  PMF  conditions  (Cases  2  and  3,  respec¬ 
tively)  and  has  unsatisfactory  stability  for  the  normal  spring- 
summer-  fall  condition  (Case  l)  and  the  full  PMF  condition  (Case  4). 

For  Case  4,  the  full  PMF  condition  which  overtops  the  dike,  it 
should  be  noted  that  the  full  weight  of  the  flowing  water  on  the 
downstream  face  of  the  section  was  taken  into  account  as  a  resisting 
force.  Considering  the  relatively  steep  face  of  the  section  and  the 
substantial  head  and  discharge  for  the  PMF  condition,  it  is  probable 
that  the  flowing  water  would  exert  little  to  no  pressure  -  or  even 
negative  pressure  -  on  the  face  of  the  section.  Therefore,  actual 
stability  of  the  concrete  dike  under  such  a  flood  condition  might 
be  even  more  unsatisfactory  than  presently  indicated. 

It  is  interesting  to  note  that  the  dike  has  much  higher  factors 
of  safety  for  the  PMF  condition  (Case  4)  than  would  be  expected  when 
compared  to  the  1/2  PMF  condition  (Case  3).  The  sliding  factor  of 
safety  for  the  PMF  condition  is,  in  fact,  higher  than  for  the  1/2 
PMF  condition.  This  unusual  occurrence  is  due  to  the  stabilizing 
effect  of  tailwater  ponded  at  the  downstream  toe  of  the  dike,  caused 
by  the  Catskill  Aqueduct  berm  just  downstream,  as  the  dike  is  being 
overtopped  by  the  PMF.  On  the  other  hand,  1/2  PMF  does  not  overtop 
the  dike  and  there  is  no  ponded  tailwater  above  normal  conditions 
at  the  downstream  toe. 

In  view  of  the  apparent  unsatisfactory  stability  and  instability 
of  the  concrete  dike,  it  is  recommended  that  a  detailed  structural 
stability  investigation  of  the  concrete  dike  be  conducted  to  better 
assess  its  stability  under  all  loading  conditions.  This  should  in¬ 
clude  appropriate  field  and  laboratory  work  to  determine  actual 
foundation  material  properties  and  structural  details,  including 
accurate  cross  sections  of  the  dike.  The  investigation  should  de¬ 
termine  what  modifications  to  the  dike,  if  any,  are  necessary  to 
achieve  satisfactory  stability. 
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SECTION  7 


ASSESSMENT  AND  RECOMMENDATIONS 


7.1  ASSESSMENT 


a .  Safety 

Visual  inspection  of  Silver  Stream  Reservoir  Dam  and  Dike 
revealed  the  following  deficiencies  which  affect  the  safety  of  the 
structure : 

1)  Cracks,  seepage  through,  and  tilting  of  the  right 
training  wall  of  the  spillway  discharge  channel, 
which  forms  the  downstream  toe  of  the  dam,  and 
deterioration  and  heaving  of  the  floor  of  the 
discharge  channel. 

2)  Seepage  through  the  dam  to  the  right  of  the  outlet 
pipe . 

3)  Some  cracking  and  deterioration  of  portions  of  the 
concrete  dike. 

4)  Trees  growing  on  a  portion  of  the  downstream  slope 
of  the  dam  and  brush  growing  on  portions  of  the  dam 
embankment  and  dike  embankments. 

5)  Many  animal  holes  on  the  downstream  slopes  of  the 
dam  and  the  left  embankment  of  the  dike. 

Hydrologic  and  hydraulic  analysis  indicates  that  the  PMF 
overtops  the  dike,  but  not  the  dam  embankment,  even  when  the  outlet 
pipe  is  fully  open.  The  1/2  PMF,  however,  does  not  overtop  the 
dike,  or  the  dam  embankment  which  is  1.5  feet  higher  than  the  dike. 
Therefore,  in  accordance  with  Corps  of  Engineers'  screening  criteria 
for  review  of  spillway  adequacy,  spillway  capacity  is  considered 
"inadequate" ,  but  not  seriously  inadequate. 

Structural  stability  analysis  of  the  concrete  dike 
indicates  that  it  is  unstable  for  the  winter  ice  load  and  1/2  PMF 
conditions  and  that  it  has  unsatisfactory  stability  for  the  normal 
spring- summer- fall  condition  and  the  PMF  condition. 

b.  Adequacy  of  Information 

Available  information  together  with  that  gathered  during 
the  visual  inpsection,  while  considered  adequate  for  this  Phase  I 
inspection,  is  deficient  in  the  following  respects: 


1)  The  ponded  water  on  the  downstream  side  of  the  dam 
to  the  right  of  the  outlet  pipe,  in  the  discharge 
channel,  and  downstream  from  the  dike  prevents 
adequate  inspection  of  those  areas. 

2)  There  is  no  data  available  on  the  actual  material 
properties  of  the  soil  foundation  under  the  concrete 
dike.  The  lack  of  such  data  critically  affects  the 
structural  stability  analysis  of  the  dike. 

3)  Minor  inconsistencies  in  the  engineering  data  avail¬ 
able,  based  on  field  observation  and  checking,  are 
itemized  in  Section  2.4c. 

c.  Need  for  Additional  Investigations 

The  following  detailed  engineering  investigations  should 
be  performed  by  a  registered  professional  engineer  qualified  by 
training  and  experience  in  the  design  of  dams: 

1)  Perform  a  detailed  structural  stability  analysis  of 
the  concrete  dike  to  better  assess  its  stability 
under  all  load  conditions.  This  should  include 
appropriate  field  and  laboratory  work  to  determine 
actual  foundation  material  properties  and  structural 
details,  including  accurate  cross  sections  of  the 
dike. 

2)  Inspect  for  seepage  in  the  outlet  pipe  and  within 
the  areas  of  ponded  water  downstream  from  the  dam  and 
dike,  including  the  spillway  discharge  channel,  after 
those  areas  have  been  drained  as  recommended  in  Sec¬ 
tion  7.2a.  Establish  an  appropriate  monitoring  system, 
if  necessary. 

3)  Inspect  the  deterioration  inside  the  outlet  pipe  and 
determine  if  the  pipe  needs  to  be  repaired  or  replaced. 

d.  Urgency 


The  investigations  recommended  above  in  Section  7.1c  should 
be  started  within  6  months  after  receipt  of  this  Phase  I  Report  by 
the  Owner. 


Any  remedial  work  deemed  necessary  as  a  result  of  these 
investigations  should  be  completed  within  18  months  after  receipt 
of  this  report  by  the  Owner. 

Measures  recommended  below  in  Section  7.2a  should  be 
completed  within  12  months  after  receipt  of  this  report  by  the  Owner. 
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7.2  RECOMMENDED  MEASURES 
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The  following  work  should  be  performed  by  the  Owner.  Where 
engineering  assistance  is  indicated,  the  Owner  should  engage  a  regis¬ 
tered  professional  engineer  qualified  by  training  and  experience  in 
the  design  of  dams.  Assistance  by  such  an  engineer  may  also  be  useful 
for  some  of  the  other  work. 

a.  Complete  Within  12  Months 

1)  Institute  a  program  to  visually  inspect  -  not  just 
casually  look  at  -  the  dam,  dike,  and  their  appur¬ 
tenances  at  least  once  a  month. 

2)  Remove  the  brush  from  the  approach  channel  of  the 
spillway . 

3)  Drain  the  ponded  water  downstream  from  the  dam, 
dike,  and  from  the  spillway  and  outlet  pipe  discharge 
channels  so  that  those  areas  can  be  inspected  by  an 
engineer.  Also,  dewater  the  outlet  pipe  so  that  it 
can  be  inspected. 

4)  Repair  the  right  training  wall  and  the  floor  of  the 
spillway  discharge  channel  in  accordance  with  design 
and  field  observation  of  the  work  by  an  engineer. 

5)  Remove  trees,  brush,  and  their  root  systems  from 
the  slopes  of  the  dam  and  dike  embankments  and  to 

a  distance  of  15  feet  downstream  from  their  toes  in 
accordance  with  specifications  and  field  observation 
of  the  work  by  an  engineer.  Fill  resulting  holes 
with  properly  selected,  compacted  backfill.  Continue 
to  keep  these  same  areas  and  the  crest  of  the  dam 
and  dike  embankments  clear  by  cutting,  mowing,  and 
cleanup  at  least  annually. 

6)  Backfill  animal  holes  on  the  slopes  of  the  dam  and 
dike  embankments  with  properly  selected,  compacted 
fill. 

7)  Contingent  on  the  results  of  the  detailed  structural 
stability  analysis  of  the  concrete  dike,  repair  the 
cracking  and  deterioration  of  portions  of  the  dike 
in  accordance  with  design  and  field  observation  of 
the  work  by  an  engineer. 

8)  Prepare  written  routine  operation  and  maintenance 
procedures  for  the  dam,  dike,  and  their  appurtenances. 
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9)  Institute  a  program  of  comprehensive  technical  inspec¬ 
tion  of  the  dam,  dike,  and  their  appurtenances  by 
an  engineer  on  a  periodic  basis  of  at  least  once  every 
two  years. 

10)  Develop  an  emergency  action  plan  outlining  action  to 

be  taken  to  minimize  the  downstream  effects  of  an  emer¬ 
gency,  together  with  an  effective  warning  system.  Also 
make  provisions  to  open  the  outlet  pipe  valve,  when 
necessary,  to  augment  spillway  flow  during  periods  of 
heavy  runoff. 

b.  Complete  Within  18  Months 

The  following  remedial  work  should  be  completed  by  the 
Owner.  A  qualified,  registered  professional  engineer  should  design 
and  observe  the  construction  of  the  remedial  work. 

1)  Appropriate  modifications  as  a  result  of  the  detailed 
structural  stability  analysis  of  the  concrete  dike. 

2)  Appropriate  modifications  as  a  result  of  inspecting 
for  seepage  in  drained  areas  downstream  from  the  dam 
and  dike,  including  the  spillway  discharge  channel, 
and  in  the  outlet  pipe. 

3)  Appropriate  modifications  as  a  result  of  inspecting 
the  deterioration  inside  the  outlet  pipe. 
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SILVER  STREAM  RESERV 
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A-2A  Downstream  slope  of  dam  and  spillway  from  natural  ground 
between  dam  and  dike  -  4/9/81 


A-2B  Upstream  slope  of  dam  looking  toward  right  abutment  -  4/9/81 
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A-4B  Seepage  on  right  side  of  discharge  channel.  Wall  in  photo  is 
the  downstream  end  of  the  right  training  wall  of  outlet  pipe 
discharge  channel,  which  is  shown  at  right  in  Photo  A-9B 
4/9/81 


A -4 


outlet  pipe  looking  upstream  toward  gate 


valve  -  4/9/81 


A -6 


i 
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A-8A  Spillway  discharge  channel  looking 
downstream  toward  its  intersection 
with  outlet  pipe  discharge  channel 

4/9/81 


A-8B  Spillway  discharge  channel  looking  downstream  as  in  Photo  A-8A. 
Note  large  spall  and  seep  from  right  training  wall  which  is  tilted 
into  channel  -  4/9/81 
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A-9A  Typical  seep  from  right  training  wall  of  spillway  discharge 
channel  -  4/9/81 


A-9B  Discharge  channel  from  a  point  over  the  outlet  pipe  looking 
downstream.  Spillway  discharge  channel  enters  from  left  in 
photo  -  4/9/81 
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A-10A  Dike  from  Catskill  Aqueduct  looking  upstream  toward  right 
abutment.  Note  dam  in  background  -  4/9/81 


A-10B  Upstream  side  of  concrete  portion  of  dike,  with  earth  portions 

to  the  right  and  left,  from  natural  ground  between  dam  and  dike 

4/9/81 
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A-l  IB  Close-up  of  downstream  side  of  concrete  portion  of  dike.  Note 
cracking  and  efflorescence  -  4/9/81 
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PHASE  I 

VISUAL  INSPECTION  CHECKLIST 


1. 


BASIC  DATA 

a.  General 

fa'gh-h  (East-)  ban  krr  cm  f~ 

Name  of  Dam _ Stiver  Skmeom  Reservoir  T)ann _ 

Fed.  I.D.//  iVyoor.lt _ DEC  Dam  No. _ 5 3  > _ 

River  Basin  LOWER.  pV)D_>ot'I 

Location:  Town  new  VjiMQSor. _ County  _ 

Stream  Name  S\uvr_R  LTP.EfvtA _ 

Tributary  of  tV-.Oo'QH <\  Qfj£ EX _ 

Latitude  (N)  (  °  Z&l* _ Longitude  (W)  7 *!-  °  S  Z.  ' 

Type  of  Dam _ E-MVTH _ 

Hazard  Classification  HiGH _ 

Date(s)  of  Inspection  Aprii  9,  1*1  £ ! _ 

Weather  Conditions  COO'-  C-LO’/W  .  yW  k<.in  ^in-khn'o  i ce±s*\ 

Reservoir  Level  at  Time  of  Inspection  e_i_  _ 

(s'  spi  LL_wAy  cp.e&x) 

b.  Inspection  Personnel  (^Recorder)  THoavvs  LEAWriDUM  -  CTM . 

VopP-L.A.yc  -i R,  -  CT^  ■  ’STdy?  si  Poolo5  ~  GZ1 


c.  Persons  Contacted  (Including  Title,  Address  St  Phone  No.) 

sJfypsF.S  VJ.  WCTER  ^I’pf.R/MTkNbfl.t.lT _  • 

NEU->3UGH  t,,A TF.P  U>'PT.  ,  79  Dug oiS  ST,  ,\j£vgu*c.rt .  £LjL  '*S3o 

/  7  -  -  / 

AML 


d. 


History 

Date  Constructed  /?>- 3> _ Date(s) 


Reconstructed 


Designer  FOu;  pg.. «Y-  Hazvinc-,  CrM^'-AXi  r^>G  [fyi-ifU e.M  EVG-iufoch?) 

(.wo  t ow<i£<  /w  auiiwf-fS) 

Constructed  By  umKno^jn _ 


Owne r  Crry  or  N£wR>v,\.c,H  .  City  Hall  } 

Nnv>&wc,H  A/y~  !1s%d r  Kttn:  Gaav  J.  E>Loor*Qv  ist  t  C  iry  M*WAGgft- 

(3/Y)  5-<^T- iST* 


1568 


Name  of  Dam  Si  her  Stream  Res.  Dam 


2 


2.  EMBANKMENT 


Date  April  cjf  <f  / 


a.  Characteristics 

GEI  1)  Embankment  Material  Probably  alarlal  fijl  >  based  o  n 

•Soil  excavated  in  animal  Ao/eS. _ 

GEI  2)  Cutoff  Type  P/ons  (Lane  re  te  CxitaAP  4  ft  Into 

mf-urg/  g/acy'a/  till  ■  Cutoff  is  about  3  ft-  /"hick 
A /o-  re /Vi  -fo  r-c  t'np  sPoujn. 

GEI  3)  Impervious  Core  Concrete  co re  uo<u//  ^  un re.IrrCorce.dj 
jhocon  on  plans.  /&  in  ■  H\  ,'c  k  at  fop  3ft  thick  at  boh 
GEI  4)  Internal  Drainage  System  A/ one  sktauun. _ 


GEI  5)  Miscellaneous  Un  rein  Gorged  roncret-e  collars  S/sason 

on  most  joints  of  </#  in  cast  Iron  6/oo>-*ff  pipe , 
GEI  b.  Crest  C^°  “rusri 

GEI  1)  Vertical  Alignment  Very  oaod  .  /rwy  ,jla,ll-,'cs.  art. 

Shy  At  ft  Z  >n.  )• _ 

GEI  2)  Horizontal  Alignment  Ve»-y  good . _ 


GEI  3)  Lateral  Movement  A/ one  oAse ns c. d . 


GEI  4)  Surface  Cracks  A/one  observed 


GEI 


GEI  c. 
GEI 
GEI 

GEI 


5)  Miscellaneous  Grassed  aurPac-t  .  Car  trcx  c.ks  ore. 

y raised  and  ^  Z  ih,  cf*e /?• _ 

Upstream  Slope 

1)  Slope  (Estimate  H : V)  2  H  ■ / V- _ 

2)  Undesirable  Growth  or  Debris,  Animal  Burrows  to 

loft_h±nh  fn>m  normal  Poo!  to  ere  it,  Alo  animal  holes . 
Minor  'debris.  Poo!  noUls  S  th  ie/tu*  normal  > 

3)  Sloughing,  Subsidence  or  Depressions _ _ 

tJme  observed  ■ _ 


>rr\  . 


r 


k 


a 
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GEI 


GEI 

GEI 

d. 

GEI 

GEI 

GEI 


I 


GEI 


GEI 


GEI 


Name  of  Pain  Silver  S/Yec/tn  ■  Cktn^  Date  April  9{  8 !  3 

A)  Slope  Protection  Verygood.  Ffot  sondshoru  nr / t>nns<h>n* i 

rocks  Iqi'cI  on  *Ld r  .  Hosfty  S’-zzm  **«.<  dr**,  .  Up  h>  6  -  ?  v  /#» . 
5)  Surface  Cracks  or  Movement  at  Toe  fjp  c roc.fr. 

Toe.  ne>f  vi sib/e  . _ 


Downstream  Slope 
1)  Slope  (Estimate 


H:V) 


2  H  /V 


2)  Undesirable  Growth  or  Debris,  Animal  Burrows  S/cl  o  /o 
fully  fores  led  ct^ihh  horc/ujaocJs  hi  7  to.  J/b  2/oo  ^  enU  >  /^u//y 

brush  coyererf  fu  ! O  ft  A/yA  .  /4/»  /V>ia /  hc/es.  *J~  d/70,  1-t  yo,  3 *££  t 

3+flf  1*70  <2  3  ^  T  heUut  crcs/jlg  3/t  o ,  3.+7S,  zr<>o,  2-rvo ,  z.ttr&  hx . 

3)  Sloughing,  Subsidence  or  Depressions  _ 

Norte.  SctrAkCa  Qu,ite  .  rrtoo/h  . _ 


GEI  A)  Surface  Cracks  or  Movenant  at  Toe 


GEI 


GEI 


None.  .  Jee  3piJ/uJCuj  d/'scAa  rce  chonnr /  far  Cancmft 
*oo77  woTcAwjyi  7 

5)  Seepage  _ 

.  Jee  _  dJ.$£9rG«  cfanruj  g/sXL.. _ &/,Q/£*Lfl£>iClecJ 

do  cons  hr  earn  gf  foe.  rfyAf  of  b/oujoff  Ct/rtclcu'fj 

frffvn  Skcj  2+ Vo  to  Z+'fO _ 

6)  External  Drainage  System  (Ditches,  Trenches,  Blanket) 

A/or 7C  .  Spi J/uiauj  c/tSrAanoc  cMdunncJ  >3  da ujnJ Arcane 
qf-  /pc  on  /eff  s/de  of  cfam . _ 

7)  Condition  Around  Outlet  Structure  /i iusUtj  fa  fhe  r-/'jAf 

/■ ram  .C/a  2.f3  0  ko  Zt*?  Q  cxbouf  /At  ponded  uo<xk  r~' . 

8)  Seepage  Beyond  Toe  5~ onm  c/irar  bnerm  ponolnJ  ujct/cr- 

^/out/hc  nu>  fa  r-j^hf-  of  r/chf  frh/'rit'y~>a  too//  *£_ 

fci t>  co  o  j ff  d.f$t h  a  r 5  <  cAo  n  n  cf . 

Abutments  -  Embankment  Contact 

(Sooci  Coric/  ffrort 
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Name  of  Dam  Sihrr  Shrcotn  Q ess  Area's  Date  Apr  eff  J*fgt 


GEI  1)  Erosion  at  Contact  /s/one 


GEI  2)  Seepage  Along  Contact  Nome.  , 


3 .  DRAINAGE  SYSTEM 

GEI  a.  Description  of  System  A /one 


GEI  b.  Condition  of  System  _ A /•  4. 


GEI  c.  Discharge  from  Drainage  System  /y .  <9  ■ 


4.  INSTRUMENTATION  (Monumentation/Surveys ,  Observation  Wells, 
GEI  Weirs  Piezometers  ,  Etc.) 

_  f\/en< _ _  _ 


5.  RESERVOIR 

GEI  a.  Slopes  s/opes.  l\/o»c1<ct.  Every  retire 

harc/uiooct  s  , 

- — , -  - - - — ■ - — 

GEI  b.  Sedimentation  A/o/~  observed _ 

GEI  c.  Unusual  Conditions  Which  Affect  Dam  kVo/erir*  nr.ni 

/o«J  CS  ft  narmof).  ScG/zay  c.  nn<x^  /e 

gA  Odr>no/  ujtk  Ac  t~  /■c  v<.  / j  f 
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Name  of  Pam S/'/i/et 


6.  area  downstream  OF  UAH 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  2X>of  y/5 

OIANNC.L  CtojSAS  CArsKILL  AOl£  t>VC_T  wArrc.  T^\Hi.--\,s$l0Ki 

fAt± IN  c  0  fjyo  ^F-T'.- ?md'a/ip  Soon'  P  '<  */•  n i. /VjS  fA  f-'>  , 

(J*Oot-t'3  HI  Li-  »0.)  V-  jrATC  f'T.-.  lo7- 

GEI  b.  Seepage,  Growth  MeocJooQ-  Cacti  brush. _ 


GEI  c.  Evidence  of  Movement  Beyond  Toe  of  Dam 


d.  Condition  of  Downstream  Channel  ■.  - pav r- •->  c/y./j r  . Tk-lou'jH 

C.Rgf£  e.o<  OLiLVeiAT  UHOCf-  Ao.U('i»vcr  "T"e*  A'AI'viLa-  S'jtFAt*  /OO'  rt*vO  ■  r.ivEuWtT. 
/M  .iG'.'-.AH  or  PP-MAg  -  ---Cy-V  v'<  M.VCO.^L  CUaNk)£l  fs 

kjor  N-  r  -'.  •'i  To  n.'.,'iy'.r  Flow  Fd-O/A  OV7U-.7  OrTJ- ■><-.’>  FULL. 

7.  SPILLWAY (S)  (Including  Discharge  Channel) 

a.  General  Cc-mOAt'  C\\vtP.  spillw A.v  at  A/yf  M'jT v'nT  of 

Pans  w/  iqi-icl/tf  ty.i  psr-  ac-£q3$  roP  to  now?.  Acr.iTss 


oAfA  Cg^CA^rr  b/SohAjfv£  C//A  nM/TL.  CoArgS  At-ONG  ASAffZuT 


TO  To'  of-  lMry-S,^CT5  O OT'JtlT  CoNPvjX  b/SAHA/U\g  C,H\UNEL 
«f-  ~THfrM _ rLr-;5  To  5T,<Vr.VA  /A/  STp  PAVF.&  CP.MNr.L- 


Conditon  of  Service  Spillway  -  G~sTA,\t-!---/  /.v  Po o £,  C.o\Pi  ~/oN 

LE-FT  .  WALL  —  A'WT  w  CgAC.KS  in  wM-U  To  F-x-L  tig iG^f, 

C-OWST7L»/GT/o,»o  /g;v*5  t  aAl  LJ  HZ  ^  -p'rr' ^.T/Pf-l  •+  FTFLQ.tfSCCbK.r  ALL  OVdot. 

UM.LL-  ,  uM&g  Sr.t.U-  AT  fflp  V/~AA  ^pJ  3Aa/!>  C'yywTV _ 

flSriiT-  IP.  \!,vj  ImA  yu.V,'-  A&ovTV  \A  C^jyC.\<vS  nO  \o\U-  To  Full.  HFmshTj 
CofJMP'-cTUN  J«  irJTr,  PEfTTiC/GtATio/7  V-  EFFLofiJi  5C£nC£L  ALL  OvEK 

K'lQ'JX  ■y.vH-roo  (5  CY.  Conq)  w-  STA  ‘2>tc?0  (\  C!r.  AT  0/5  fA/P  ,V£M  UtsCK. 

+if  OVTCtf  f/FE  PI5CHA<Ut£  C HtJvA/eu  1/JAL-l.  /YA-S  Z.  WAK  (i"ioiof;  CW^Lc/Or ,  OW£ 
VetTIC-AL  &rJ  -rtAtr-HHC,  I^ALl  .  0A>£  P<AC.0ajAL  OVTLfcT  P/Af  TTtM/^is/G  l+JM-l  , 

Pift&oNAU  CAa uCjC  AVlv  H£±2l  IjLlh&JL  &L  STggt  boiTet  To  ce/^c  kett 

see-f/vr-f-  al-qm  a  wau-  6£.e  9. e . ,  spillway  c,hah^^l  pav/k/g  - 

/y  Poet  ConpiTioa)  ,  fceT'S  Ujotiiz  CfcWN  TtfPAfcP  rod;  ;  5^^  7.<£.  ,  /*C£fJeLAL 
f ?Ay£*f-b>T  1 3  fcAbLy  tAACtFCP  A  D/?rQUO&ATe o. 
cowoition  or  AvoiiAAy  snu.w\y  -  /v^. 
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Name  of  Dam  Silver  Stream  &Serv'o/Y  Cbm  Date  Apr.  c)j  /  6 

Condition  of  Discharge  Channel  g>A-ou/  C%\<Lr.ct>  £>/r ’TYtUot-ATgo 


To  ATj  PTF.P  AS 


POts.  To  Fs.orvf 

/'■sLTiOM.  /t'.-'.' CULL/  OTTAPIOAKTidm  Or  /.'lOSlfi 

SToTlo.'i  cF  TPi:  ■ 

V.JAV  *5|So;*A/"  '.T  r.’AXUNF.l-  rb.t  ft'  loiSTi'  r-7 

8.  RESERVOIR  DRAIN/OUTLET 


a.  Type:  Pipe_A^___  Conduit  _ _  Other  _ 

b.  Material:  Concrete  _  Metal  •/  Other 

c.  Size:  <4- a" _  Length _ 

d.  Invert  Elevations:  Entrance _ Exit_ 

e.  Physical  Condition  (Describe) 

Unobservable  _ 

1)  Material  Cast  iRor-J  PI  PC. _ ~ 

JjvTS  w/nfjAP  iSOvn-p.  .  „  , 

2)  Joints  ,i,WfcTs  •tovc.  ^iuv's _ Alignment  Q'TP-y 

AsT  Joints 

3)  Structural  Integrity  -  Pos/Ts  at  .  Sow- 

^rpt\QF  AT  '.Pm MTS  -P/P/?  S^rjfJG  V  fAs-T^t  As  THict  As  off 

4)  Hydraulic  Capability  Jya?  TAu.u>A.1^g.  \h  Ts  T^T?  as  \' 

PvX:  Tn  r  r >; ?■  c.i; fat itjN  or  ooTt-£.~  C>, .y.iVEu 

f.  Means  of  Control:  Gate _  Valve  "/  Uncontrolled _ 

Operation:  Operable  \/  Inoperable  _  Other  _ _ 

Present  Condition  (Describe)  .\r<-  tnriF  rs  Ft.tfTp,  VovfcLG. 

C/LAN<  Sr.nil-  Ge A, 4.  PU-OR  o .»£*. ATw c  ArfCn A W/S>S  WH/c-H 

/5  ffie-rrgrAp  s/  .w£Ll.  mcMc^rtp  f  orriHA  &lf  v-  /t-  t/ct-?  c^-oao 

cc,moi 

g.  Other  Outlets  (water  mains,  diversion  pipes)  _ 


C>p-TA 
'  CWCcK-UsT 
AfpEtJi?!* 
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9.  STRUCTURAL 


a.  Concrete  Surfaces  aT  Top:,  or  T^Ai'J:^k  wallt  ..TFFi-o(Tsc/:^l£ 

T  STa,>/v-;  pg  l^A.'  A".  .  Oe.TF.Flo/lATIiN  2L  ^PO-L'tJh.r  yj£U2l£±  P,-Xr.r*£tJT 
SPAtLlUS  '-~  '  •  v-  Lz±±L^llLZ2±  1—jlLh  *+ L.  F-X>f’.  ■!'•  NTS 


b.  Structural  Cracking  im-  ccal<z  -n  lptt  iS  ciiac.ks  on  pifht  Tfamnc^AJJ-, 

TA^Mir*&  WNU-  XT  ouTif.T  n  3CtyA.it  G£  cHMJfrfzL  v-  T,?ilawai  0/achaaae 

CUkntlf-L  t/JTFTSFcTe.'i  Ha 5  Z-"  ^/A^dn'.F  »  VFFTir\L  C.'-_A<Lr  c.\v'-),v;  t£(UJ/%.  To 
fAUl-  a FF-  f'l'r-c.'i'L?  /A/  AACfi  V  V'  'orc-.f-.L  C:-AV&  /=  k£ma/np>€a.  or  U/aLL> 

c.  Movement  -  Horizontal  &  Vertical  Alignment(Settleraent) _ 

TsU-r>T  Tc-.; V  '•'Al.!  ~~  r.P.'i  !- ■- >  y  r^-y  n-a  Ta  f  j  r,vp  r.;-^  '■’•’'To 

SHtl-WAV  txSC/iAltG^  Cr.A/V/Wst  S"f»/o«  r  Vi,v\  r,  CaI-  .  rn «  u  t>!/£  To 

Ej^dTii  /VO  o>  '  Ac  T.  a,*V  .  TtLTff/t^  (S  v,  ;m>  *  t>,  FT  Tf-A’JWb  VAVA 

of  s-fiu  ^'*-'Ay  . 

GEI  d.  Junctions  with  Abutments  or  Embankments _ 

fidOcC  COfiCj/t-TO*)  _  _  _ 


GEI  e.  ■  PTains  -  Foundation,  Joint,  Face  7c«J o  hotes  ore  c/ro'^is 

near  boHom  of  up  s  saq  m  ( right-)  _uj«/f  of  spS/fujcuy 

dlJ-Ckarje  chasrne./.  Jee/iaje.  occctv^-g  o/ __<?//.. eg 3_- 

sfruch<fn  joints  tn  th\ii  efeinne/  f&  _fhc .  right  pfi 
J/e*.  ~  4-  -fSo  • 

f.  Water  Passages,  Conduits,  Sluices _ 

OuTlRJ  OOhJQVlT  fAZYlO'JS'u/  rMSCAA55^b  /-S'  OAJLV  p,vg. 


GEI  g.  Seepage  or  Leakage 
_ J<f>g  {W  aAo/e 
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h. 

GEI  i. 

GEI  j. 

k. 

X. 

m. 

n. 

o 

P 


Name  r  Dam  h/pf  Stream  Reservoir  £)a/*n  Date  Apr*  9f  FfS  /  8 

Joints  -  Construction,  etc.  r-pALL  <y.v  r£^UjL^Lx2^X!SiLl 

At  v. a  ,m y  c.o:-ji»T^ ocr  >(-!.-)  ,iqimt5  _ 


Foundation  Fou  r\& ah  a  r\  is  Q/ac/o/  H/J.  nJo/V  sq//s  o'es* 
tUL  -cucre.  e.xca  ua H.d  jbr/ar  Fu  _  co*sfr^c/io>i.  o_F _ 

e*vtbankrr j  qccor  cf/ir>Q  ho  p /an  s  . _ 

Abutments  as  (t  )  aFove.  • _ 


Control  Gates  Non£ 


Approach  8c  Outlet  Channels  KPPiioAcfi  c  -  \xySL  -  c.uo.--:,'7.?  i^iTh  £ '  iu<^H 

(Vow TH  Ajf  A  T  C-iJtHMfL  -  Q'<  of  OnT'-rr  CoA /.V>iT  PlSCJ’A*  y_ 

CUAtJNgL  +S?;U.'+JW  h/scHASC/i  CHASNZL  [Mn&secJje^  THf-  C^nnFL  Is  f\V&> 
v)[  -c.  f.5  Ci6A<  gT  OZ&'-IS  ,  t3C'<  C’JLVr'/lT  (V  VtutJiT v  r7  r KTSKiLL- 

AqocpucT  itsiVTUicTS  C  *A/v,vti.  C-A"Ac,  r*X 

Energy  Dissipators  (Plunge  Pool,  etc.) _ 

Nome _ 


Intake  Structures  A/oT  oS5g<VAg>l/T  •>  UMC^JKjj/kT'A  . 


Stability 


Miscellaneous  \)  / A 
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10. 


Name  of  Dam  Si Ivef  StYea m  Kcsef  voif  ho^n  Date  A/>r-  ir  /  9 

PPURTENANT  STRUCTURES  (Power  House,  Lock,  Gatehouse,  Service 

Bridge,  Other) 

a.  Description: _ 

G  K\C-  —  TT.<?  I  -  /•  -  U)/  .  >■  l  IM  •  -  \-J  _ 

g'Pr;^!..".  ctar.sr;  DM  Tt,-..  .  T-V.V.  ••.•  I 

sr.i- \'\ rr.  —  1-^-fx r*>  k.  O? pr.  /  ■>; * 

T>°'.  r 


<■  VSS 


t*.  >  n*  ► 


.*v-'  ■■  :  •  a  '.v.v'  (t. 


b.  Condition: 


G.-^Tr,  c  r  r-its  if  to  t4  • 


>Lc.v  |i  f  P>?  \Q *•- r  ~  <■»&'"> 


-  /.•  A  -  "'  / 


Pfvfv  a  r  tm-jpc,*-  Go  op  :P.rsTur..n  mon  spi/xtvAy  Pu>oq5. 


1 1 .  MISCELLANEOUS  MECHANICAL /ELECTRICAL  EQUIPMENT 
a.  Description: _ N//\ _ 


b.  Condition: 


12.  OTHER  S>lK.£  -  S<?£  5&*AAAT£  CHECKLIST, 


D-9 


~  v  ygr 


PHASE  I 


VISUAL  INSPECTION  CHECKLIST 


BASIC  DATA 

a.  General 

Leff-  ( h/es/-)  Concmfc  Ond  Uffc^ 

Name  of  Dam  .Silver  Jfreano  Reser\fO/V  Dory') _ 

Fed.  I . D .  // _ DEC  Dam  No. _ 

River  Basin  L  HoPSot^l _ 

Location:  Town  N£>-1  QJi^Kaog- _ County  _ 

Stream  Name  vgfi,  STfE'.v.vy _ 

Tributary  of  iMoodn'x  C  ,^££K _ 

Latitude  (N)  Hl°  l' _ Longitude  (W)  7ff  5-V' _ 

Type  of  Dam  Cr-.v^  c~_"f-  Gzx'sqy  FAfcfH  t>! KE _ 

Hazard  Classification  HIGH _ 

Date(s)  of  Inspection  A^r.iL.  9.  /?£>/ _ 

Weather  Conditions  CoQt”f  Cloudy  uj/ kaim  Sta^T/iOG  izav< 

Reservoir  Level  at  Time  of  Inspection  Ac-  _ 

(5'  B£uovj  SP^u.vja.v  C8EST  0<f  AWaOZaTT  (W) 

b.  Inspection  Personnel  (*Recorder)  thqa\as  BCMvr&OM  -  CT/tt, 

gpvjQiM  VoP/Tt-AK!  ~  C~TN\  ,  vj,  pQQLO.5  ~  G>EX _ 

c.  Persons  Contacted  (Including  Title,  Address  &  Phone  No.) 

J/v-aE-S  Vj.  S>e.owoM  .  _ 

N&QOSog_CbH  U\--A  D"-pr,  .  79  DuSpiS  ‘St.  .  k'gyjBu.J-Gri,  NV.  /2-SSo 

(jLeQ  s&5  _ 

d.  History  , 

Date  Constructed  l^ZZ _ Date(s)  Reconstructed  NfA 

Designer  Tui_l£&  <+■  MAftbiMg,  C.oN5vt-TiN&  EtJb/L,  CFoul/Lh^-  AteCUNToixT) 

Constructed  By  bNft/VOWAJ _ 

Owner  Cvw  or  Nevofrotc-iU  ,  Crry  MAlu 

K).y,  IZ-SSO,  AtTnI  :  J,  Ztoo^OiUiiT  C,iry  ManaGe*  }  (Vh)  $6$ 

B-10 
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2. 


GEI 


GEI 


Name  of  Dam  Silver  Stream  f?eSar\/QI  f  iX/^ate  ficr  P/  2 
EMBANKMENT  ^  <W"'V  ViU 

a.  Characteristics 

GEI  1)  Embankment  Material  Sen  bonk  m  e  r)fs  /o  Jeff  one!  S'/^t>f 
of  concrete  gravity  5echor>  probaf/y  fa/l. _ 

y  '  Or  r>to  r<e 

GEI  2)  Cutoff  Type  Concrete  ;  u  n  re  t m  farced  f  CL  V  tncth^ro/ 

h/J .  fbo  ot  3 ft  fhi'ck)  accortf/v?q  /a  dreu^j  /nq  s  > 

//I  coac/e/t  oaa/z'/y  parti'm  ,  deptn  on<y  3  ff  info  or/g.yrcf. 
GEI  3)  Impervious  Core  anne/n  Greece .  jjj  />».  tjgJsl*, 

ot  top  t  3  ft  fh/'ck.  c.f-  £>  atfvrry  t  Ucc cJ/'n  ij  A>  c/ruut  mgs , 


GEI  4)  Internal  Drainage  System  /fane 


GEI  5)  Miscellaneous 


b.  Crest 

GEI  1)  Vertical  Alignment  Softs  far  fvry 


GEI  2)  Horizontal  Alignment  J  of?  { facJ-o  r-y 


GEI  3)  Lateral  Movement  //one  observe cJ 


GEI  4)  Surface  Cracks  Em  ban  knar nt  -  m  one. _ 

_ Concrete  qro^ffa  -Sue  Str^cJ-aro! 

GEI  5)  Miscellaneous  Em  ban  feme  nf-  covered  bruib  f~u 

t>ff  htejh  fa  /eft-  of  concrete  •  emb,  Jsjrossed . 
c.  Upstream  Slope 

GEI  1)  Slope  (Estimate  H:V)  2  '/2  H  •'  /  V/ _ 

GEI  2)  Undesirable  Growth  or  Debris,  Animal  Burrows _ 


GEI  3) 


&fush  to  <=>  ft  /jt'qA  o/onq  nor  faa/  poo/  /eve/ ,  /eft Qr\cf  rtghf 
orconcrEte~yrmdfy~por7TtfS, 

Sloughing,  Subsidence  or  Depressions  A/o» 76. _ 


-m 


B-ll 


2786 


3 


Name  of  Dam  SilverS/feaM  Prservo/f  7)at-r>  Date  Apr-  ^/9>P/ 
fc&f  Lef-f-  (  Wcjf  )  Dik. c: 

GEI  4)  Slope  Protection  R/prttp  /Qr'd  an  ecJj  t>  . 


GEI  d. 
GEI 
GEI 

GEI 


Condihirn>  Same  as  dar*n  , 


GEI  5)  Surface  Cracks  or  Movement  at  Toe 


Toe  no/-  visible-  craefcj  observed  < 

Downstream  Slope 

1)  Slope  (Estimate  -  H : V )  2H  '  !  V _ 


2)  Undesirable  Growth  or  Debris,  Animal  Burrows 

dnfma/  Ju>/e.s  (2  3/a  <//  3  o  ,  W*-9of  +?£  /  Aj  3  /A  g'oW'i  /ro 

cre$f- ,  £r<j$h  /z>  /■?//  hi'oh  on  /ef+  emb,  J/gjA  c/t'scorctrcf 
aT  end , 

3)  Sloughing,  Subsidence  or  Depressions  _ 

_ /Jane. _ 


GEI  4)  Surface  Cracks  or  Movement  at  Toe 


GEI 


GEI 


GEI 


A/ one 


GEI 


GEI 


5)  Seepage  M?  se.eps  vi'sihle  Tro^  emban/cmenH' _ 

On  dat+ir\ss*  eo*r\  of  Concrete  }  S-ee/7 S  oY  S/rx. 

W7S  fZ-gpr*)  \  ZtQf  (S-tO  !  3/3r  C  -T-/0 

kjater  t/aujns/yt-Qtyi  on/y  Z  //  /oiajcjt  /~h Ur\  t 4Qi/YreCtrr\  . 

6)  External  Drainage  System  (Ditches,  Trenches,  Blanket) 

jJo  ou//e.ffor~  ^eegay  OJQJ  hornet,  Qtone.r  Sf-ated 

/Aa/  ap/'pe  drains  Sujarry  py  z<m~ e  ds  /ro>r\  COncee./*- 

in  /o  t>/e>ooaff  c A.or?r>td/  o+  n^ot'n  darn  . 

7)  Condition  Around  Outlet  Structure _ 

/VanC.. 


8)  Seepage  Beyond  Toe  done,  o b<;ervQ  t>/<z .  ^/>Vc 

dpujr\5/yZQn^.  /rm\  concrete. _ /j  pemded  orSenauypy, 

Abutments  -  Embankment  Contact 

_ (To  ocf _ _ _ 
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A586  Name  of  Da m  Si/w  /  S/rcatn  Peservo/r  Du* fDate  Apr  /?<? / 

t-efi  (West-)  Dike. 

GEI  1)  Erosion  at  Contact _ /\/one. _ _ 

GEI  2)  Seepage  Along  Contact  h/oiOe.  . _ _ 


3.  DRAINAGE  SYSTEM 


|  GEI  a.  Description  of  System 


GEI  b.  Condition  of  System  /V.  A 


GEI  c.  Discharge  from  Drainage  System  /y. 


A.  INSTRUMENTATION  (Monumentation/Surveys ,  Observation  Wells, 
GEI  Weirs,  Piezometers,  Etc.)  _ _ 

_ v _  A/ on.  e _ 


See.  Dctyv^ 


5.  RESERVOIR 
GEI  a.  Slopes 


GEI  b.  Sedimentation 


GEI  c.  Unusual  Conditions  Which  Affect  Dam 


B-13 
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Name  of  Dam  Si /verS bream  JPeSen  mV  Den*  Date  Apr 


6 .  AREA  DOWNSTREAM  OF  DAM 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  _ 

L>A^\ 

GE1  b.  Seepage,  Growth  Scodm ny^  pondex)  LOQ/cCj  £ujQrv\p> 

prass  4  ft-  h/'cjh  '. _ — 

GEI  c.  Evidence  of  Movement  Beyond  Toe  of  Dam_, _ _ 

_ A/on  e, _ 

d.  Condition  of  Downstream  Channel  Mo  ch\m  s,\  r.L  bfe, _ 

7.  SPILLWAY (S)  (Including  Discharge  Channel) 

a.  General  _ _ 


b. 


Conditon  of  Service  Spillway 


■ t Condition  of  Auxiliary  Spillway  H/a 
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Name  of  Dam 


(t-Servo/V  JX»4 Date  l(l£l 

Left  (  f~ )  Dt  kc 

Condition  of  Discharge  Channel  (l _ 


I 

I 


8.  RESERVOIR  DRAIN/OUTLET  -NO/o£ 


a. 

b. 

c. 

d. 

e. 


f. 


g« 


Type:  Pipe_ 


Conduit 


Other 


Material:  Concrete 
Size : 


Metal 


Other 


Length 


Invert  Elevations:  Entrance 


Exit 


Physical  Condition  (Describe) 
Unobservable  _ 

1)  Material  _ 

2)  Joints  _ 


Alignment 


3)  Structural  Integrity 


4)  Hydraulic  Capability_ 


Means  of  Control:  Gate 
Operation:  Operable 


Valve 


Inoperable 


Uncontrolled_ 

Other 


Present  Condition  (Describe) 


Other  Outlets  (water  mains,  diversion  pipes) 
NION& _ 
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0920 

9. 


GEI 

GEI 


GEI 


Name  of  Dam  Gj her  Stream  PeservojV  Dam _ Date_ 

Left  (West )  £>/ke 


STRUCTURAL 


a.  Concrete  Surfaces  -  €.FFLoprScSu<j(l  -t-  >o SUGHT  oer/^aixri^i 

icr  V^gfiC-At-  CpMSTV-UlTtoM  -Jo/mTS  A.WP  CotJCAr-TC  poof-  Jp.'jfS, 

5>toM.g.  CoMCPjjTf.  P\Tcr!M&  POm£  CM  DAW  ^MOSjt-V  I)/?.  Star.  (i>uT  TejC  IS  "ir-Al  un6 
OFF  To^  ,  uap.&£.  P\rcf-  c<  g-'MC.  n£^-  C_££ST  AT  'STA  Hfoo  (<S  cp  Afe out  To 

Sf/U-LOff. 

b.  Structural  Cracking  t>-°Afc/r. om/cL*cu. > r,  fro.t/ AomT^l.  <^u£ -re 

T’WhA  OoisJTS 


c.  Movement  -  Horizontal  &  Vertical  Alignment (Settlement) 

Ap,°gfv/g-s  Q<Ay. _ _ _ 


d.  Junctions  with  Abutments  or  Embankments 

_  Goo  cl  _  _ 


e.  Drains  -  Foundation,  Joint,  Face 

_ tl°JXL _ 


f.  Water  Passages,  Conduits,  Sluices  NOhJf 


g.  Seepage  or  Leakage  A/ohct  at-  2  (4 )  S  on  e> .  3 


0798 


8 


Name  of  Pain  Sih/ef  SfYcC/ryt  &'W-Wn//  Daw\  Date  /\pr  %  ?! 

Left  (West )  'Dike 

h.  Joints  -  Construction,  etc.  r:.r/\LL-(uc,  AT  cot±H(uulLd  da±UJs 
A5  Lu£l~L  l:>  5g£gA^>g.  zf.AjS  oM  p-  £) _ 


GEI  i. 

Foundation  HccnrrJ/Vig  fn 

nioms  finri  .  rxAJicJc- 

e^caua/cd  clo  /z>  ZO  /t 

de*p p  fr>  n  &a  ct\  q/a  cio  / 

H//_.  Sm ba >n  k mjun  j-  and 

*  '—J 

Cere)  erefe  piac.ee)  oerhih 

GEI  j . 

Abutments  felnrial  ft  it. 

See.  ft  )  above. 

k. 

Control  Gates  KloN^. 

1. 

Approach  k  Outlet  Channels 

h!k 

m.  Energy  Dissipators  (Plunge  Pool,  etc.)  NONF 


n.  Intake  Structures  NoN£ 


o.  Stability 


p.  Miscellaneous  <V//k 
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Name  of 


9 


10. 


Silver  Jfream  Rt'servoi'r  Dam  Pat eApr^jS’/ 

LcffC  +)  Dike. 

APPURTENANT  STRUCTURES  (Power  House,  Lock,  Gatehouse,  Service 

Bridge,  Other) 


a.  Description: _ _ _ _ 

Cos icg-F-Tg,  •c’VT  On  rr/5  S)P.g-  c~  PlRf  -  NOvu 

OtHGlMNU-V  |  M  STfi-LL/ 1>  To  WAT  A^A.  ON  t>/s  Slt>G 

of  oik£  r  As  flft-AAMT/  E£nj±!±L2i  _ 

StLv/lfc  VTC-flAJY,  D£  or=~  I  •  ■•r>  IN  STA-lJ\0>  /''  ,<3  y-  tfiPlACSO 


-frig  or  Tri-s  Pomp  Prr, 


b.  Condition: 


11. 


MISCELLANEOUS  MECHANICAL /ELECTRICAL  EQUIPMENT 


a. 


Description: 


b.  Condition: 


12 .  OTHER 
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APPENDIX  C 


HYDROLOGIC  AND  HYDRAULIC  ENGINEERING  DATA 
CHECKLIST  AND  COMPUTATIONS 
TABLE  OF  CONTENTS 


Page 

Hydrologic  and  Hydraulic  Engineering  Data  Checklist  C-l 

Drainage  Area  flap  C-5 

Elevation  -  Area  -  Storage  Computations  St  Drainage  Area  C-6 

Drainage  Area  Data  for  HEC-1  DB  Model  C-7 

Discharge  Computations  C-8 

Overtopping  Analysis 

Computer  Input  C-ll 

Computer  Output  C-12 

Inflow  and  Outflow  Hydrograph  Plots  C-17 
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PHASE  I  INSPECTION 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA  CHECKLIST 


Name  of  Dam  SILVER  STREAM  R£S£RVoift  Daa\ 


Fed. 


Id.# 


1.  AREA-CAPACITY  DATA 


Elevation 

(ft.  ) 


Surface  Area 
(acres) 


a.  Top  of  ■Da»»  DiKE.  "bbb.5 


b.  Design  High  Water 
(Max.  Design  Pool) 

c.  Auxiliary  Spillway 

Crest 


UNKNOWN 


2. 


d.  Pool  Level  with 

Flashboards 

e.  Service  Spillway 

Crest 

-f.  Top  or  dam 
DISCHARGES 


N/k 


zzl  est. 


E.ST. 


a.  Average  Daily 

b.  Spillway  @  Top  of  -Bam-  DIKE. 

c.  Spillway  @  Design  High  Water 

d.  Service  Spillway  @  Auxiliary  Spillway 
Crest  Elevation 

e.  Low  Level  Outlet  w/  vw.s.  (£  Top  or  o»K.e. 

f.  Total  (of  all  facilities)®  Top  of  -Dam-  DIKE 

g.  Maximum  Known  Flood 

h.  At  Time  of  Inspection 


A/X  OOSK 


Storage  Capacity 
(acre-f t. ) 

Vpfofy 


(S  2£> 

Z.  fifeO  E.ST. 

Volume 

(cfs) 

unknown 

5?P 

oNKNovnn 

h/k 

£<b0 

ftso 

UNKNOWN 

O 


TOP  OP  DAM 


Elevation 


a.  Type  EARTH  Em-c  w/  Co^C-.  CcrE.  yy,vLU _ 

b.  Width  (g/ _ Length  E>kWv  5Sl'  (v-> /  ^piumjk/) 

c.  Spillover _ SERVICE  “SPU-L-dAV _ 

d.  Location  gc t  UE.PT  MbOT» aesiT  CooVCiMC  p/s _ 

SPILLWAY 


SERVICE  AUXILIARY 

/FROtA.  VS'Sfo  v 

a.  ‘bfa'S  Us<ys>  ovMa)  Elevation  _ N  OtAE. 


b. 

CHUTE  v*J/  c_owc.  tbw»Ci& 

oft  X.  £<c ToR  Type 

c. 

5o' 

“Width 

>/ 

Type  of  Control 

d. 

Uncontrolled 

c. 

Controlled: 

Type 

f. 

(Flashboards;  gate) 

Number 

g«_ 

Size/Length 

h. 

concrete 

PNViMCa  Invert  Material 

i. 

Anticipated  Length 
of  Operating  Service 

j*„ 

~ns' 

Chute  Length 

k. 

o7 

Height  Between  Spillway  Crest 

&  Approach  Channel  Invert 
(Weir  Flow) 

1. 


Other 


4597 


5.  OUTLET  STRUCTURE  S/EM  URGENCY  DRAWDOWN  FACILITIES 

a.  Type:  Gate _  Sluice _  ’  Conduit  >/  Penstock 

b.  Shape  CfcvST  IRON)  PIPE,  vo/  (^aTE  3s)  U /5  EMb 

c.  Size  m-b"  cnfrv  r  loi^G _ 

d.  Elevations:  Entrance  Invert  ^  "bH-S-fa _ 

Exit  Invert _ TsHS. (q _ 

e.  Tailrace  Channel:  Elevation  _ _ 

6.  FLOOD  WATER  CONTROL  SYSTEM 

a.  Warning  System _ >|oMg.  _ 


b.  Method  of  Controled 

Releases  (mechanisms) 

OPERATlOM  OF 

outlet 

To  RE\_E/^Sf_  Puovjj^  To 

\>/S 

OIVCAE  \c-r-i  /v  ,vv  -V.-.  V.UVFPL  STTr  nw 

VJ  ’A  1  C\  \ 

\r-AV=LoUJ  \KlTO  L-/-xK(L 
CLIMATOLOGICAL  GAGES 

|WCjT6M  • 

a.  Type  noM-  Pf=.uPi T*CTv>m  GA.GF- _ 

b.  Location  NX  vjnX£.R.  (*g>ovT  \S  iaile.5  Fton  Pw) 

c.  Period  of  Record  MSooT  \°)5o  ~fc>  PRESENT _ 

d.  Maximum  Reading  o^KMown! _ Date _ _ 

8.  STREAM  GAGES  . 

a.  Type  SORfA-.CE.  vJ/NT£R  Ertfrcrvor ^  GAGE  #  On>7<  SOO _ 

b.  Location  WAU-KtLL.  R'vER-  kT  GA-R'OvMER,  l R.EG.vt.Age.tA _ 

_ UCt.  '+\°  \o"  *7^°  Cf=i'  S&"  pfe  MUE-S  totKK  of  oak. 

c.  Period  of  Record  \9't>V  -  PF-EV.MT _ ____ 

O.K. »  7U  sa  w. 

d.  Maximum  Reading  Tbo.9oo  (jU_-S,i>^>c*W)ate  OCT,  Ka  ,  t^SS 

9.  OTHER 


-Tml. 


i  •*  ’ 

V>  ■  >'■ 


*•  *r  • 
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10.  DRAINAGE  BASIN  CHARACTERISTICS 

a.  Drainage  Area  _ *557  ofr  \7-o7.%  kck£S _ 

b.  Land  Use  -  Type  wooPf-Q  MpAS  r’fe.RfAt-Kno _ 

c.  Terrain  -  Relief  St-oPLS  <•  vo °/«  tLg.VRTVQK>S  ?p,ow.  £uS^o 

d.  Surface  -  Soil  Gua,  cam.  Till.  ( T ) _ 

e.  Runoff  Potential  (existing  or  planned  extensive  alterations 
to  existing  surface  or  subsurface  conditions) 

NlofJ£  Kf-JovjoN 


f.  Potential  Sedimentation  Problem  Areas  (natural  or  man-made; 
present  or  future) 

Monj€,  KfgouuM _ 


g.  Potential  Backwater  Problem  Areas  for  Levels  at  Maximum 
Storage  Capacity  (including  surcharge  storage) 

PORTIOM  OF  n*T  A(RV  RoAkP  AMP  ITS  VICINITY  fij~ 

ExTRE  AAg  ^OorH^Q-N  £AJE>  O £  RZSZ/Zj/alR  ATT _ 

AfeOuT  g,y_  -biS-i  (e-S-t.) _ 

h.  Dikes  -  Floodwalls  (overflov;  &  non-overflow)  -  Low  Reaches 
Along  the  Reservoir  perimeter 

Loc a t ion  \oo'  west  pF  LomG  ObW'  toMC-  ,V8\*e»jkth^ 

Elevation  Cqnjc,.  Pof*T>Oh  t  g.AftT/Y  PoRttoN  G6S _ 

i.  Reservoir 

Length  @  Maximum  Design  Pool-vSooo''  (><r  spillway  cag’S’Q _ (feet) 

Length  of  Shoreline  (0  Service  Spillway  Crest)~  'LS^QQQ  (feet) 
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C.  T.  MALE  ASSOCIATES/  I=>.  C. 
3000  TROY  ROAD,  SCHENECTADY,  N  Y.  12309 

(Sit)  715*0976 


JOB 
SHEET  NO 


Silver  reservoir  d/\a 


PROFESSIONAL  ENGINEERS  LAND  SURVEYOR® 
COMPUTER  SERVICES  LANDSCAPE  ARCHITECTURE 


CALCULATED  B  Y 

LAND  PLANNING  CONSULTANTS  CHECKED  BY - 


JLiZL 


OF  _ 


DATE  . 
DATE  - 


LABORATORY  SERVICES  SCALE  - 


56.01,00010 


ELLE.V  ACTION  -AR£X  -  SToRMoEL  CofAPvjTATiONS 


RESRCVCMR  Vo LVJfAE.  ■  roR  SToKN^E.  AvSOVE  Sp»u_WA.Y  C.P.EST  Volume  CoKP(/TEC> 

W  ov  COMIC  SECTIONS  h/^  (kx+/\7  +  4KvAc' 


ex.ev*<r(ON 

ARE-A 

Youj/aE. 

(N<bvD  -fT.)  *■ 

(ojcj'e.-'fte.lr } 

! 

'b'tS.G 

— 

0 

SPIULWAf  C.r£3T 

-b&s 

\S5& 

in* 

no?  of  oi  ££- 

366-5 

“■7  Test. 

2.46  H 

CFRO^  Co^P«T£A) 

ToP  oF  OWN 

566 

2.39  7 

6660 

(_£STlfA*.-C£.^ 

• 

560 

556-6 

6054- 

1 

•*  CoRSTP.ua 

\os\  ORAuJlMC  ELEVNTtOsi  5ASE  \S  APPROXIMATELY 

1.5  '  LOWER  THANl  NGVD  . 


■**  Impounding  ca.pac\tv  Act  sp\u_wac/  crest  from.  construction 
APPUCkTION  OWED  7/ 2./E5.  (SEE.  APPEND  I *  PS-Tl)  _ 


I 


11 

I 

I 

I 


._  ***  FROIA  USGS  TOPOORRPHI 

I 

WATERSHED  D\r£CT  To 
RESERVOIR  (s>oS NXNl)  j 

RESER/ovR  b'J^’rKLE  (SoC>ar£kt} 

<2  SPILLWAY  CREST  £L  -  563 


MAP PI  MG. 


i  «  ; 

.  i  i 

it  i 

!  1  ! 

1  _• 

!  .:  ;  j  J.  L.  1 

AREA  ;  .  |.  ; 

i  i 

i  i 

(>^UfcrC  W*!**) 

(a.c.fcs') 

i 

i  ;  ! 

.  .  .  .  t 

i  !  !  j  !  .  i  --L.a 

i... 

I5"7  t 

,  1  1  I 

1  ]  j\ooE>.6 

!  i  j  i  >  j 

i  i 
— 

i 

\  ■  \  i 

0.510 

1 

:  1  l 

. .  r  -  ’  •■?■■* 

Ill  m*. 

,  1  i  ;  1  i 

1 

i 

,  — 
i 

. 1 

TOTM_ 


I  “7 

l  I 
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I.6BT 
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C.  T.  MALH  ASSOCIATKS,  F>.  C. 
1000  TROY  ROAD,  SCHENECTADY,  N.Y.  123  09 

(StiJ  7 IJ-0976 


JOB - 

SHEET  NO _ 

CALCULATED  BY 


silver  streaa\  reservoir 

'ED  BY _  l  4/ ttjsL 


HAL  CNBINRRB  LAND  SURVEYORS  LAND  PLANNING  CONSULTANT*  CHECKED- BY - 

•CltVYCCB  LANDSCAPE  ARCHITECTURE  LABOR  ATONY  SLAVIC  £8  ACiiF  5^.0  1.00010 


,  DRAINAGE.  ARRA  DATA  TOR  HCC-'l  D5;  n\o PELL-  !  ___ 


i  :  i 

— f-i-  i 


AREA  =  :  1.577  SGiUM^E.  .NMLRS _ ; 


loss:  RAT LS-.  \-0  -  \N\T IAU-Y 


Q.\"/houa  -  CONSTANT  LOSS  RATE! 


>  •-tvj 

t - 1 — t—  : —  '  <  — *  •  •*  — i - 1 - 1 - *- — i  4- 

l._A  -  DRAINAGE.  ARE  A.  -  1.511  SOUARE J  fAluES 


— 

-  -J 

j 

i 

I 

.  1 

-.1 

-j 

._1 

. ..  i 

_ 

— 

. i.  DRMNNaE.  AREA  =  /•  0^  tA\LES_j _ j__;  -  •  -.---i . j _ i _ _ _ :.„| 

■L^  LENGTH  ALONG  N\A\N  WATERLOO  RSE  To  _  Pol  MI  OF^OSlTE. 

THE  CENTRED  Of  THE.  PRAVNKGE.  AREA  *  -;£B  Allies  ! 
i_Cr SNYDER'S  &AS\N  COEEFl  Cl EnT_=__. I.H-7.  ..  (Fho^  j&o)  j  j  ! 


.  I SNYDER*  SPEAKING  COEFFICIENT.  - 

_i*  =  STANDARD  LAG  in  HOO RS  =  C.(LLrAN)°:b=  I.p/  Hu4 

IT  i  ll  1  I 

...  :  _  .  T^ggy  i^gfo  iAjit  cuaatiq,1.)  -  tv _ 

•\  'USE-  ■fciT  HO'JRS  *>-  -  %%  F  ~0.(;3  ~  [//'Jm  pa-L 


£  >/  4  /*»*  L* 


,  SUE  AREA  £  •  R£S£ RVOlR.  SURFACE  ,  AREA  -  _.&o;  sc*.  fAitiiC  EiiSAAOWES.  _ 

■  i  ■•  ‘  -i-44-l-l- !--i- 44PT--T- 

LOSS  RAILS :  NONE  bEC-AOSE  RA\N.  FALL  ^  RU NQFF  FoR  WATER  SURfN. 


UNIT  HVDRO  GRAPH  PARMaETLR^ V 


!POR  U.H.  W/  IO  fAiNUTE  DURATION.  4  4  RWN 


>5  :  MTO  _  H6.L«*r»(\0  (  ^,S.JQ  son-  v  1  FT 

.Us  “  X  “  <o  f*v'uv/Tt-S  V  l  »trc  .  T/v'T.VroNc 


<»0  &t£janftV 


G  *  1,1*5 


(uj/o  UdSS  RATt') 


— \ 
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c.  t.  iviAXwE:  associates,  f>.  c. 
1000  TROY  ROAD,  SCHENECTADY,  N.Y.  11309 

(5)81  785-0976 


JOB 

SHEET  NO _ 

CALCULATED  BY 


CLV 


PROFESSIONAL  ENGINEERS  LAND  SURVEYORS  LANO  PLANNING  CONSULTANTS  CHECKED  BY - 

COMMUTE*  SERVICES  LANDSCAPE  ARCHITECTURE  LABORATORY  SEP  VICES  SCALE _  5 a  .OI.QOOIO 


i  !  < 


P\SCV\KRG£  COiAPUTAsTiONS 
OUTLET  P\Pe  CKPKC\TY 


4  Q-W.4 


i —  <t  e.u  yn.fc 


Y4A£>  ONE.  48*  CA.ST  1  RoM  OUTLET  PIPE  oO  /  UP.STR5AA 
ConjTAol.  GAT 6AT£  /<0i^S£.  <3a7",£  AS  OPERATED  By  LUArEfL 
C>£pA,e.TfA£NT  AvS  TO  C-OaiT&°l-  fL£S£<y o(R  QvrrLovJ 

AhJt>  storage:  LEVELS.  .:  __ . i  ■ _ 4.1  1.4  4  ...’ 


o.-  .G  (K  Ale -h  FofVAVLA  FpP  0!<?iFicj£  .  (nl£T  LoUTU>L)  -REE  °> 

Q  .  I  ;  \W/  «L6£  01*4*6.^/  1 

•  i  !  ‘  !  •  !  I  i  !  i  .  ;  ■ 

At  TT/^  -  iKt')1' -  iiT7  sfl.n,  J_  Lekj&th  of  pipe  v'or 

pvpe.  S-UoPE  *  Flat.  w/  invert.  <£.  EL  *>tS.6  ,  <4  QL  EL  347-6 


T  — r  ‘  '  r 
!  i  j 


Elevation 

Cn&vc?) 


•SrvliwAV  OUrtT  Tjtlj 

!  7>feH 

1  .  *bfeS 

j _ 3GG 

jTof  of  wtt. 

!._;  ?»fe7 

Tor  or  w*a  i48> 


. :  V> 

(fret) 

/5.4 

/G.4 

_/7V 

_./8.4 

_/8T 

2.0,4 

tl.f 

ZZ<f 


. Oovnuer  --1- 

!  ftr€  ; 

■\(W  . r 

....  .  Z2>£>  4_j. 

....;.  :  tys  .  j. 
. .  fcsz?  L..L 
:  ;  ibo 

Li*v_L  4 

.  L  |  2.73  .  j _ j 

.  :  2.%o . 


1  ■  i  '  i  !  !  i  ;  |  !  !  ! 

- ; !. ..... N*  outixT  YVfC - 4 4-  -4 

■  _  _ 1  1  -  iovrn^-'v  cowTeoi.  _ ■  _  ] 

-! — j — i--! . U~M  4_L.i_.i_L4 

‘  .  -U-.U  .1-4-}— 4-4 . U 

......  _i  _..r 


1 

- 4  --  T—  - 

i  1  I  ! 

rrrt 


:  r- i 
i. 

! 

i 

— 

i 

rxij 


'  1  !  i  j  !  i 

foR  out^t  control.: 


-  -  -  -i - 1  - j - - f  ---  - * 

;  !  i<&*>  \  ...j.  !  i«L ! 

1  :  i  i  .  f  1  l  j 


- 1 . ,  -r~  - 

. . f-J.  4 — I — [-—! 

I  J  I  I 

4—  4 -I-  -4  4  - 


1  ^ _ ^yj.y 

!  u  ; 


'  1  I 


;  i  t  |  it  i  -i . n  •  ttti . rrrn 

COE.HlV£t>  rtf  or  APfUCSJlo/J  oro®W“U.l’J  EauKTIOfJ  \  t-  -j 

UAIfJO  B.CIVA.7IOH  foA  fft/cT/o^J  Loss,  J.  -  !  I 

,  :  |  .1  i  I  :  ;  ,  :  1  ! 

;  -!  V/t  -  Pa^TTr  L=lOH'i  •  L  -J 

_ _  ;  f\* yzSl  |  p  -  12,57  kt*  AX'"**  To  tl  <?.? 

.  .  :  I  i  ,  I  ;  ■  .  ,  II 

t.t\  ^vrV»  j  |  S  t-i-L  I  ktj*  AftSMNseo  Tb  06  1,0 

j  !  jJ  ...  -.  j  ....  ....  |  4  . .  j  />vr  .OV^  foUOVO  V.\PN 

I . i  I  4-  !  I  -I- !  l-l-i  ■  I-! 


I  -  i  4 


C.H£lK  fOR  OUTLET  CjouTtoL.  S Ho*ii  PIPE  IS  iVi£T  ca/UTAoLLEb .  ( 


44- -1 4 


C.  T.  MALE  ASSOCIATES/  I3.  C. 
3000  TROY  ROAD,  SCHENECTADY,  N. Y.  123  09 

(310)  7#S-O*70 


JO0— 

SHtET  NO _ 

CALCULATED  BY- 


.ifc|l  &I3L+ 


PROFESSIONAL  ENOINEERS  LANO  SURVEYORS  LAND  PLANNING  CONSULTANTS  CHECKED  BY - 

COMPOTES  SERVICES  LANDSCAPE  ARCHITECTURE  LABORATORY  SERVICES  ijrtl  F  Si&.O't.! 


LANDSCAPE  ARCHITECTURE 


PVSCHKRGH,  CON\PUTKT\OMS 

.  ,  U/S.  ' 

sgRyicJE  ^pu-tJWfrf/  capacity  .  '  . .j  . .  Top 

For  Fl.ovj  o'  S.  3o'oEEP  ^ssufAS-D  •. 

Q.  -  Z.OQ7  (l'OZ\\)W'S  <?&&*>**  s') 


i~  ,  -  I  -4-  -  4  f—  -1  -  -  * - f->- 

J  !  i  J . j  i  i. 

U/S  VIEW  .•SPiUWKY  tjoWltDL  SLcrTioM 


Top  Op  DE 


^  SPILLWW  WE.IR 

L  -so' 


UrtetE.:  L-  LE.N&TH  O.'Lft-  EMO  LOISES,  "F  kRoAft'CY-tSTCeCF  RECTANGULAR  wi£t1A  . 

^■so.l  BECAUSE  TAP&R£.t>  APPROACH  C-lfAAW£L..  ;  ; 

For. n_ow  ’is'to  5'  oecjp  orifice.  Fcow  (w/  p^t ovtum^E.) 

|  Q  -  ^  LC.-^  (>£*  -  kl)  &  )  -  •  - 4  - :  i  ht  -  r " 


WHat'  C-  OP.vflc_C  <JOcJe.  ~  O'Qc 


i  i  '  [  !  r 

!  i  !  !  I  i 


j - 


For  FLOW  >  5'  ORIFIUL  FLOW  «*■  WEtR  FLOW  (over  OAtA  /VOCES S  e>RVt?<aE._ _j 

.'  across  SPilvWkO  A^ftorN€.r>  ;  . _ i — ' j  J ,...|  . i — I 

ideal  e>*ok»-  crests©  •  j  j 

-  O  =■  "v  oft?  l  W£<e.  pLu^i  vj/o  Vosses  d^-fSA£>j<_£  <5  ?)  — : — j — j — l 

\a<  °  w"  WH£R£  H  K'£ASu*£t>  FAons  top  of  p/nyv  ;  _ |  i  ^ 

’  '  ■  '  '  ;  !  !  !  i  1  i  i 

...  _  foR.  OP.VFIC-E  Pl-OUi  .U$£ ..  S/aPsE  £G»,V/'<riON  A>  AP>OV&.  . . . . 4 - !--* _ !• - 1—1 — -1 — i 


1  1  I 

-+— +— 4- 


ElEvact ion  H+Vt,  wen?  o  .  oftifftcE..Q  wen*,  q. 


AV  ,SPI  UWA.Y  Q . 


(novd-  ft.-) 


w/  ".Vo  ujy>£5 

...  C^O 


LC^)- 


^  SPlHU,A7  «£ST 

Th'b 

0 

r> 

....  1  ; 

H 

!  :ai 

U  ; 

r  •:  : 

^<,6 

a : 

4  Top  of  oi*£ 

b.5 

|  •  : 

2><b7  . 

4 : 

|  Top  op  OVV- 

5  ; 

:e! 

1  :  '  ! 

^70 

i-i7! 

vfo EMvLossds  i  j  s't\  ;  j 

ov&e  aoxss  ....  i  >  .r _ ; _ i _ L 

e«jp^e  |  1  I  J  I  j 

-- i  I  j  -  1-  t . p-l - i  -  -- } 


*■<■}•  f- — —  f 

4  I  ■  — 


I 

life 
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!  1,0^5 

Mil. 

C-9 

I  <  I  J.  I . 


;  i  —  j I  I  1  *=)?'> 

| . i-l  j.  .I..F . usa. 

M-  H-J . \  ™ 

1  ;  -  I  1  1  !  s>?2. 


!“r^r  I  r  1 

•0 . !  ii" 

■  ^ 
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C.  T.  MALE  ASSOCIATES/  C. 
3000  TROY  ROAD,  SCHENECTADY,  N.Y.  123  09 

(3111  7*5-0976 


JOB - 

SHEET  NO _ 

CALCULATED  BY- 


SILVER  STREAM  RESERVOIR  PM,' 


4/>3|s\ 


PROFESSIONAL  CNOtNCCRS  LAND  SURVEYORS  LAND  PLANNING  CONSULTANT®  CHECKED  BY _ 


COMPUTE*  SERVICES  LANDSCAPE  APCMlTECTUPC  LABOPATORV  SERVICES  SCALE  _ 


se>.  oi ,  oooio 


DiSC-H/KRGe-  COMPUTATIONS 

1  :  i 

»  -  .  _ . . 

DMA  APPURTENANCE.  E-LE.VW.10N  (^vd) 

CEKVlCJL  SPILLWAY  .  CREST  EL-.  -  LbL 


:  ■  “i . : 

i  i  j  : 

*  i  —+-  f 


Dkn\  ;  .  .  |  j  Crest  eu.-3foa  . L  5&7.' grsst. uen&tw !  — 

i  j  (j-t-vtiO  j  ^ekcu/oinc,  spituw/vr) 

DlkE.  (coPC.'pEAKTVl  poKTioM-s)  .  CREST  CL.  - '  2>M>.$  ....  _  j.  .  ‘blH  CREST  LEMGTtt .' 

CREST  £.L.=  Sfc>e>  .  __J _ j  CREST  LENGTH:  J 

j  .  j  :  !  J  .  :  ;  |  ,  j 

OUTLLT  P\P£  . |nve_ry  CL."  S45.&  j . Hs!.PIK  C  |'P.L4  J 

■  •  ■  :  ;  1  ■  i  j  ;  ;  ;  i  i  !  i  |  !  |  i  i  I 

■+  FoR  FuovW  over  C>U<£  :  CALCvjLfCT&P  vj/  HEC-i  J>&.  PRo.CPANV TOR _ _ 

..  .!.  . ;  .  L.i. . ; _ ;.-4 . .j _ n-©w.  oy£r.noK-le.vilc  crestt. . ; . . _ j 

.  OJE.V ACTio t-l  *Rptu.w*cr  Kt  ^sptu-viivy  ^©'/u.tT 

l  '  /  . -s  /,  rtTE  **  DIKE. 

(NCVIX)  Cfe-^  (fieJt)  (cV>  r  (cfO 


biz.e 


iso'  WIDE,  w/ 

CiXKR.  OPU4IN6  .  .. 


OVJTLLT  pipe: 


Crest  eu.  -  3<ba  . 

j  0-S.vu.) 

CREST  CL.  -  iCC.S 

crest  il.=  sce> 

.  (i.evEL.') 

:  INVERT  CL."  545.6 


(ncvd') 


;v7uw«r  «£cr  2>63 


.  -  f  — r 

.0  : ...] 


o  .  :  _Iq  o  j__.L 

■  i  1  I  n  ~r  I 


!  :  • 

|  -  ;  -  ■  »  j " 

56S 

:  1  2  i 

o’:  ! 

15&  _ 

CSL 

rRip 

-L  .  . . 

i  S10...L. 

v>fefc 

:  :...  .5  ; 

Lo  j  j 

*+7C  .  . 

260 

:  !  -  j  1 

:..-.!  OI  .. 

!  1  T 

. ;0  i. 

!  73>c  ;  . 

Tor  «p  mkC 

566,5 

.  v5 

;  o  ;  : 

592. 

Z.65 

.!.  ; 

567 

*4  1 

..si  i 

ISk  _ 

1  w  i  _ 

l.iHG 

Tor  op  Cam 

sc& 

5  | 

-1  is  i  .! 

900 

2-7  S 

i,isz. 

,2-,9  S^T  t 

569 

!.  i.  6  j 

- :  zs  :  .; 

WZQ 

22)0 

^  i 

8,o47.  ; 

!  .  : 

i  ;  1 

llo 

■  1  i 

7 

!  1  i 

. !  vs  . 

i  !  i  i 

i*flS 

i  i 

CB<? 

i 

.j. 

!  1  i  i 

j5,W  . 

!  i 

1  ’  ’!  ‘  ' 

|  j  ;*** 

;  ,  .  •  ;  i  i  -|--i  •  I  -f  •  ■  •  ■ 

PIPE.  IS)  OPCN  OR  C-loS£c>  0E-PENDIMG 

!  j  - — j.-  -  f  -  }  1  -  :  . 

ON  WATER  SYSr£A\  . 

:  ; 

RE.<S.vjlRE»KeMTS  . 

THIS  \>63K 

\S  p<pR 

ojtutt 

PIPE.  0?EKiC^,  Full. 

>57 . _ . 

*510. 

ISC 

©SS(%5C 

|oo5 

I, ns 

l/io&;  _ 

1.701 


WHCvJ  W.S'  W  CL  5<oT  '  W  oF  Flow  | m  spillwrA  .  i 

i  ,  |  i  i  111  i'll 

i  !  ■■!■•■•  - -H . ■  - 

■  i  j-  -  j .  c-i°  ...  -U  .  ;.  I 


!  r  -\rv\ 

i - 1 -  -  - - i 


C-10 


nyd  oah  inspection:  DACWS1-01-C-001A 


ftCQC  FYOROCAAPn  PACKAGE  tt£C~ll 
CAN  SAFETY  VERSION  JULY  1978 

LAST  FQOIFICATION  26  F68  79 


tKO*-OF  -P£  R  JCC— f  LCl* - — - 

— CORE-  a - HO* DA — HJUR\ — PEAiOC - JUU 


SUBAREA  2  (RESERVOIR)  RUNOFF  CONPUTAMCK 


OPACITY*  Ot  HII.  60M, 


Oflfl  DATA 

TOPEL  CCCD  EXPO  OARitID 


SUflHAHT  OF  UAH  SAFETT  ANALYSIS 


iC2 7i,l 


STATION  RES 


APPENDIX 

STABILITY  ANALYSIS 
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C.  T.  MALE  ASSOCIATES,  F>.  C. 

MCMNKtS  SURVEYORS  ACCHITfCTS 

LANDSCAPE  ARCHITECTS  PLANNERS 

3000  TROY  RQAO.  SCHENECTADY,  N.Y.  1  2  3  09 

(SIS)  7*3-0*74 


SHEET  NO _ 

CALCULATED  BY 
CHECKED  BY_^ 


JOB  L£ 

SHEET  NO  — _  J  _ 


GU/7-h  d/V/tl </S'£  OP  V>J/r£r 


i  ;  ■  j 

SFCT~/Qa/  £€>£  /?*//?£ . 2  —  ZTusi-  ~/vu)A/ecL 
-fi/Sow  be*\d  /reSpA  d  gy^ose-d  /&  /*?/Pf  <s_ 

Cry*/>/)K£ </  7  be,/oi3  9rt>u*d  /fricL  -tAem.  is 

/0/~€£St//p£  o>7  -/7~e%w  •J’/c/e. 

LP/?fl^>/>c.cl  /l o  u  ty\  d  }  A  o  ~/~  /7<2  es) /?-£/>  presso**^ 

clousv\£'d/-e-y?yyi  S'c/d.  a-booZ.  &/?>'  &*'  nsi-Q.  &j^>or i  d.  .  i 

....  .■  k _ L  :  ‘i  7  r  T 


£2.  36>&.s 


S££.  /fo&vicL'C*.  vS 

£-toj6-/y 

ph  o~tx>  $,  £  ~  ' 

l>,' SO /d  0  &<(U?O/)4?0*S  ^ 
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SILVER  STREAM  RESEVOIR  DAM,  NY  0051 I 
PHASE  I  INSPECTION  REPORT 
REFERENCES 


This  is  a  general  list  of  references  pertinent  to  dam  safety 

investigations.  Not  all  references  listed  have  necessarily  been 

used  in  this  specific  report. 

1.  "Engineering  and  Design,  National  Program  For  Inspection  of 
Non-Federal  Dams",  ER  1110-2-106,  Dept,  of  the  Army,  Office 
of  the  Chief  of  Engineers,  26  September  1979,  with  Change  1 
of  24  March  1980.  Included  as  Appendix  D  of  the  ER  is 
"Recommended  Guidelines  For  Safety  Inspection  of  Dams". 

2.  "HEC-1  Flood  Hydrograph  Package,  Users  Manual",  The  Hydro- 
logic  Engineering  Center,  U.S.  Array  Corps  of  Engineers, 

January  1973. 

3.  "Flood  Hydrograph  Package  (HEC-1),  Users  Manual  for  Dam 
Safety  Investigations",  The  Hydrologic  Engineering  Center, 

U.S.  Army  Corps  of  Engineers,  September  1978. 

4.  HMR  33,  "Seasonal  Variations  of  Probable  Maximum  Precipitation, 
East  of  the  105th  Meridian  for  Areas  10  to  1000  Square  Miles 
and  Durations  from  6  to  48  Hours,"  U.S.  Dept,  of  Commerce, 

NOAA,  National  Weather  Service,  1956. 

5.  HMR  51,  "All-Season  Probable  Maximum  Precipitation,  U.S.  East 
of  105th  Meridian  for  Areas  from  1000  to  20,000  Square  Miles 
and  Durations  from  6  to  72  Hours",  U.S.  Dept,  of  Commerce, 

NOAA,  National  Weather  Service,  1974. 

6.  HYDRO-35,  "Five-to-60  Minute  Precipitation  Frequency  for  the 
Eastern  and  Central  United  States",  U.S.  Dept,  of  Commerce, 
NOAA,  National  Weather  Service,  June  1977. 

7.  "Technical  Paper  No.  40,  Rainfall  Frequency  Atlas  of  the 
United  States",  U.S.  Dept,  of  Commerce,  Weather  Bureau, 

1961. 

8.  Design  of  Small  Dams,  United  States  Dept,  of  the  Interior, 
Bureau  of  Reclamation,  Second  Edition,  1973,  Revised  Reprint, 
1977. 

9.  King,  Horace  W.  and  Brater,  Ernest  F. ,  Handbook  of 
Hydraulics,  fifth  edition,  McGraw-Hill  Book  Co.,  Inc., 

New  York,  N.  Y. ,  1963. 

10.  "Flood  Hydrograph  Analyses  and  Computations",  EM  1110-2- 
1405,  U.S.  Army  Corps  of  Engineers,  31  August  1959. 
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11.  "Technical  Release  No.  55,  Urban  Hydrology  for  Small  Water¬ 
sheds",  U.S.  Dept,  of  Agriculture,  Soil  Conservation 
Service  (Engineering  Division),  January  1975. 

12.  National  Engineering  Handbook,  Section  4,  Hydrology,  U.  S. 
Dept,  of  Agriculture,  Soil  Conservation  Service,  August  1972. 

13.  "Hydraulic  Design  of  Spillways",  EM  1110-2-1603,  U.S.  Army 
Corps  of  Engineers,  31  March  1965,  with  Change  1  included. 

14.  "Standard  Project  Flood  Determinations",  EM  1110-2-1411, 

U.S.  Army  Corps  of  Engineers,  26  March  1952. 

15.  "Hydrologic  and  Hydraulic  Assessment",  Appendix  D  of  EC  1110- 
2-188,  U.S.  Army  Corps  of  Engineers,  30  December  1977. 

16.  "Reviews  of  Spillway  Adequacy,  National  Program  of  Inspection 
of  Non-Federal  Dams",  ETL  1110-2-234,  U.S.  Army  Corps  of 
Engineers,  10  May  1978. 

17.  Hammer,  Mark  J.,  Water  and  Waste-Water  Technology,  John 
Wiley  L  Sons,  Inc.,  New  York,  1^75. 

13.  "Hydraulic  Charts  For  the  Selection  of  Highway  Culverts", 
Hydraulic  Engineering  Circular  No.  5,  U.S.  Department  of 
Commerce,  Bureau  of  Public  Roads,  December  1965. 

19.  "Guide  for  Making  a  Condition  Survey  of  Concrete  in  Service", 
American  Concrete  Institute  (ACI)  Journal,  Proceedings  Vol. 
65,  No.  11,  November  1968,  pages  905-918. 

20.  "Lower  Hudson  River  Basin,  Hydrologic  Flood  Routing  Model", 
New  York  District,  Corps  of  Engineers,  January  1977. 

21.  "Climatological  Data,  Annual  Summary,  New  York,  1979", 

Volume  91,  No.  13,  National  Oceanic  and  Atmospheric  Admin¬ 
istration,  Asheville,  North  Carolina. 

22.  "Climatological  Data,  New  York,  September  1980",  Volume  92, 
No.  9,  National  Oceanic  and  Atmospheric  Administration, 
Asheville,  North  Carolina. 

23.  "Water  Resources  Data  For  New  York,  Water  Year  1979", 

Volume  1,  USGS  Water-Data  Report  NY-79-1,  U.S.  Geological 
Survey,  Albany,  New  York,  1980. 

24.  "Maximum  Known  Stages  and  Discharges  of  New  York  Streams 
Through  1973",  Bulletin  72,  U.S.  Geological  Survey,  1976. 

25.  "Characteristics  of  New  York  Lakes  (Gazetteer)",  Bulletin 
68,  U.S.  Geological  Survey  and  NYS  Department  of  Environ¬ 
mental  Conservation,  1970. 

26.  "Gravity  Dam  Design",  EM  1110-2-2200,  U.S.  Army  Corps  of 
Engineers.,  25  September  1958,  with  Changes  1  &  2  included. 
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27.  "Gravity  Darn  Design  -  Stability",  ETL  1110-2-184,  U.S.  Array 
Corps  of  Engineers,  25  February  1974. 

28.  Geologic  Map  of  New  York,  Lower  Hudson  Sheet,  New  York  State 
Museum  and  Science  Service,  University  of  the  State  of  N.Y. , 
State  Education  Dept.,  Albany,  N.Y.,  reprinted  1973. 

29.  "Landforms  and  Bedrock  Geology  of  New  York  State",  New  York 
State  Museum  and  Science  Service,  University  of  the  State  of 
N.Y. ,  State  Education  Dept.,  Albany,  N.Y. ,  reprinted  1973. 

30.  Terzaghi,  Karl  and  Peck,  Ralph  B.,  Soil  Mechanics  in  Engineer- 
ing  Practice,  second  edition,  John  Wiley  &  Sons,  Inc.  ,  New 
York,  N.Y. ,  1967. 

31.  "Washington  Lake  Dam  NY  603,  Phase  I  Inspection  Report", 

U.S.  Army  Corps  of  Engineers,  by  L.  Robert  Kimball  and 
Associates,  1978. 
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APPENDIX  F 
SECTION  FI 

LOCATION  OF  AVAILABLE  ENGINEERING  DATA  AND  RECORDS 


Owner:  City  of  Newburgh 

City  Hall 
83  Broadway 
Newburgh,  NY  12550 

Attn:  Gary  J.  Bloomquist,  City  Manager 

914-565-3333 

James  W.  Brown,  Water  Superintendent 

Newburgh  Water  Department 

79  Dubois  Street 

Newburgh,  NY  12550 

914-565-3356 

Available:  Design/construction  drawings  &  specifications, 

as-built  drawings,  photos  of  1978  repairs. 

Designer:  Fuller  &  Harding,  Consulting  Engineers 

170  Broadway 

New  York,  NY  (James  C.  Harding) 

(No  longer  in  business.) 

Construction  Contractor :  Unknown . 

Agency :  NYS  Department  of  Environmental  Conservation 
50  Wolf  Road 
Albany,  NY  12233 

Attn:  George  Koch,  P.E.,  Chief,  Dam  Safety  Section 
518-457-5557 

Available:  Drawings,  specifications,  letters, 

application  for  construction, 
inspection  report. 

NYS  Department  of  Environmental  Conservation 
Division  of  Fish  it  Wildlife 
50  Wolf  Road 
Albany,  NY  12233 

Attn:  Patrick  Festa,  Supervising  Aquatic  Biologist 

518-457-6937 

Available:  Data  on  the  reservoir. 
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PHASE  I  INSPECTION 


CHECKLIST  FOR  GENERAL  ENGINEERING  DATA 
&  INTERVIEW  WITH  DAM  OWNER 


Name  of  Dam  •  T>*f**.  Fed.  Id.#  ///  QOS f  / 

Date  //p#;/  9  J<?&  t _ Interviewer(s)  ~777q™^£  P.  dt 


Dam  Owner/Representative(s)  Interviewed,  Title  &  Phone# 


t)*~>  Dsi-k/t  St>y)~f .  ,  V  -  -  33 S TP/meon 


£  "7/Wf  n s> e- / / /  P-s-jr.Brn/o/nyri0?  fs* wa  -/e-/.  /ir>  ow  ) 

'Posnrt'CrA'  r-i'i  £>, /ks' C-u.  /  £'*-*>'/?  .  :£  QeU  L'o/^m  ej/)  -S^c  r  .  y'/'V  “ 

X,  OWNERSHIP  (name,  title,  address  &  phone  #)  / 


S6S-&ZZ3 


2. 


3. 


4. 


C2»"^y  O-fi  /)  .  _  Q.  F-j  ^/a’J/^^3  &/OD/!qIlOs1<  {  j  A k.Ujl>U/?r4l > 


jF'/jJ &0O  .  /Ub ;  TtF E! Otovno  FJ/-A,  M 

&  V 333  G 

OPERATOR  (name,  title,  address  &  phone  # 


7 -•  •-  --  ?  7/ 

_ _ . _  ...  .  .  _ _  _  of  person  responsible 

for  day-to-day  operation)  jrfy?o<2£  U) .  SVoojyj  ^  /^yrh’K _ 

* 'td'c**<Ie*x.'ir  //&  u>  Jo  is /c  k  T^is/fit  ■  73-  S~F 


sr 


~t~ 


£L/2.< 

sA^L^J./Sv  /;rro;. 

a.  Operator  Full/Part  time  a  ^wAr,.  E/ZL 

£'~ee~  /9V*/. 

PURPOSE  OF  DAM 


J 


a.  Past  -Siy^.o/C  .  F?  rr^u  M’fr'r'*  rf  serf  wo 

cJkss! iria,  jL/\bfr-  (j')/t<:  //^-/zrvi  o/^S  O/'ol.  SFe/br i  ^V£/yS'>>i 

b*  Present  ouryi3  P o  ~~  3  o  '  ft/? ou*cIT> 

recsrtvo'*  $!_dAm  SL  ?<<>”€■  o/n^p^-g/e.  t/> _ 


DESIGN  DATA 


a. 

b. 


Designed  When 


By  (  name,  address,  phone  #,  business  status) 


Fu/Ze*  £  A hjclsrj*  ]  3>/7A(//-A'rj  C. 

>70  geotiJui/h^  ^  MV  {y>a  Jsnop*  /*  &us>X*s.s\ 


c. 

d. 

e. 


J70  &*>0*dLj>/b^ 
Geology  Reports 


//o^g  ho  ounn 


Subsurface  Investigations  /Fpne.  F»oury>s  Qtsrsi’h  nf&tf°rV?<Z  Fo 
CrtcL'Fi'm  /»  /rnvfi  , Sp>/>.  F 3  -  vo,f  o*  /£*•?.  <3. 

Design  Reports/Computations  (H&H,  stability,  seepage) 

.  /\/o  r<Senuo-'4  ^/-secsfa.  o <  C' c*  ^  fi t> 

/Vong  rruLu™.  sue^  dr»  e.>  Ffa/>c<p  ec-t.  9pp-/>v°  *r*-  <L  $}9/<*iy 
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£ f  Design  Drawings  (plans,  sections,  details) 


g.  Design  Specifications  yp _s  set 


h.  Other 


s?re 


$'f?re  t~o+  £*>eS/  '  £*  ^A/gac/.  Sks/tfesf- 

yryo^d  ds>~f*  c.otj/2  be.  "fountd  A.  ct/7  <2r//^^-Av«.  Se*/?c.A . 
CONSTRUCTION  HISTORY  (7 

§,  Initial  Construction 

})  Completed  When  Jfc?3 _ _ 

2)  By  (name,  address,  phone  #,  business  status) _ 


3)  Borrow  Sources/Material  Tests  -y-t 

frast f.#A-/e  Sdns/f. _ 

4)  Construction  Reports/Photos 

*$,  £  id  joo^s  t?  V  -hru r^~k -govtyr.. 


r3-V8. 


ivers 


§')  Diversion  Scheme/Construction  Sequence  s yz/fv?//?  o  -r ~ 

rpm/Per/p^  flfaepppW'f  "i  COrfe.  cjyl//  S’/ ow*  d 

.  Se*s.  /3/}/>cnd'<  3  —  12.  , 

%)  Construction  Problems 

V  a-7  e  Jdh«um  _ _ _ _ 

3)  As-Built  Drawings  (plans,  sections,  details)  Vps  .  Cow /r/e^ 
e/e  v*-/> ons  Sec,-/ t>#&  m  ~/t-oo  /stppe.  *~o//<s  ■'*•»  . 

£t/jsek.  a- 

V  *  *~a  on  /-f/d^bdf  k  (s  -  / Z  . 

8)  Data  on  Electrical  &  Mechanical  Equipment  Affecting 
gafe  Operation  of  Dam  /Vo  s./e ej/vf'c* /  pets  >*}/**<•*’/' 

.  .  /  .  /Ou-t/e, /~  ej/i/r*.  s/our*  y*Tn  c/es/ctxpsd- 

Oj0  //*  r>~N>  a  T~  d4(V.  cfi~>  _ " /L>/l&»cL'* _ ^ _ 
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6. 


Modifications  (review  design  data  &  initial  construction 
items  as  applicable  &  describe) _ 

*  /fVo  i  drAi'Hi 9e.  J  )4Lf  Are  A 

d/g  Cd ''‘/(tl)  .  A/o  dd-s 

/aWs?  k'.  /£,  c/s>A~n  n<?  e.  /'fr-e. 

_ //?~A  _  S-jreA&s  cJ/s  o4  *Vc  QpAsDH 

A^VAZ  5 d/s  o  'T 

i  <d'At’CsS'/<-,  /«<rVc>  sS'  C. 


w<y  d"?*’csf'f--i  /  *n  v©  <?sim 

Repairs  &  Maihtenan'cel/( review  design  data  &  /initial  con¬ 
struction  items  as  applicable  &  describe) _ 


*  T^do-  s-ZpO'/  AsQACf- 3  d>oS-A<z  J  <?yn  Mj^£_  -J Lr/*yu»a 

SJA//  o~d  <Otjid&d'  s-/rt ■tcrf’U/ce  ~/c>  /ore  Uee>d~  ^ 

hio t* c//<;  <?>?  </.  A^o  reo?^o4  . 

LS  7 

*J&&ZzJk&.  Sln.^-h  es-b’ry)/)^ 3.  AuA/'de-  C^drAcdoX 

7  lj? 

do  rg/)/W/?  r'c^nC.  d/trrt  r  dud  uiQA  k:  ie  n't  dyne,  rlu  r.  ~/o  r^n  s~A. 

•  i’e-  (2  '  <i  -  ' 

OPERATION  RECORD 


a. 


b. 


Past  Inspections  (dates,  by,  authority,  results)  / 

rcc.a  rdr.^d-  Uk?  /?7Y  ^  h/Y£.-l>£CA ;  S<P&. 

£3  -  £ f .  ~ZZrt  d ;  <zsde  3.  S/rd>s°ff-,dc>/'i-4  <df'-Aor). 


Performance  Observations  (seepage,  erosion,  settlement, 
post-construction  surveys,  instrumentation  &  monitoring 
records )  A'Os>e  de-susi* .  Ad  sAj~//~u e^ert'/'A 


c.  Post-Construction  Engineering  Studies/Reports  A^oxe.  /Frauen 

exc  /<?3^  cLrbi  ^  ir&  sca_  >J  °  -a.  ~hi  d  A^VS 

Tdcs/PrA^t  g/  ^r/  Z),‘  /J /rddj  see.  F3-&&_+ 

d*  Routine  Rainfall,  Reservoir  Levels  &  Discharges'^  //is, 

A  /»>»  si  /■  <4.'/Tk*  rebels  /9&o  d. 

bfL,*j  ir4s)hc(L<I  yipu>  £?  LdJ/f  resume.  qae&rdg* -J£cM. 

*  to/rity*-  resides  &***  1 V  o  /  d  dre.  /<&  ^ 

d^>rH  4-HeK.  /ofa*t t  xe^O'c£‘&  s!&ou+-  /?4o  -  .  P<&>o*ds 

£  0’d~P  Sbr+t-  )4e*f-hl*  •&.  me*  Ad  A*  ,  Tfeio l>*fs  '-d.  H^±9 
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e. 


Past  Floods  That  Threatened  Safety  (when,  cause, 
discharge,  max.  pool  elevation,  any  damage) _ 


£.  Previous  Failures  (when,  cause,  describe) 
_ AJonQ.  Jr'nourrt _ 


Earthquake  History  (seismic  activity  in  vicinity  of  dam) 
_ A/onp  Jr ours) _ 


VALIDITY  OF  DESIGN,  CONSTRUCTION  &  OPERATION  RECORDS  (note  any 
apparent  inconsistencies)  _ _ _ _ 

n/T^e.  jP.  CQriC/f:c_-f-<L  0r/H>-  ,  £)C.~fu'l  ^  Aw'/J-  '  JLrZ  UJ^S-h 

(d.'/rej /  sr a.  dp.  F3  -  39  4  oLv-  £-/&  , 

P3~/)  do  y>  n~f~  i^c.h"Je.  l-lestr** P  . 


.S&.0. 


♦  &>e  q-  oT-tii^ 

OPERATION  &  MAINTENANCE  PROCEDURES 

a.  Operation  Procedures  in  writing?  ±Ll  Obtain  copy  or  des¬ 
cribe.  (reservoir  regulation  plan,  normal  pool  elevation 
and  status  of  operating  facilities,  who  operates  &  means 
of  communication  to  controller,  mode  of  operating  facili¬ 
ties,  i.e.,  manual,  automatic,  remote) _ 

0  /v/q/Paw)  /  />0<?  /  (3  2/Q///u)/U/  '  /Vg> 

~  '■$>*).  4rbe-*ri  , 


OW  S'  Otis 


t 


//a  ts  £x/ucr/~. 


j/?.  r/9f)^-£C~h'  r-f<rr,'r^ 

f~  fp '  '  .  / 

Maintenance  Procedures  in  writing?  /vo  Obtain  copy  or 
describe. _ 

*  A/o  rO\sJ->*0'  ry /?-,*'-/-£  -e  (Zx'Ce./O't"  0r/lSS- 

*  -h  do  n’f'/cj*  cj/tin  Jc^e/y  Su 

f/rkl'te.d  hj  -to  /Q/P'  Orffb  /’z S  . _ 
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c.  Emergency  Action  Plan  &  Warning  System  in  Writing?  /Vo 
Obtain  copy  or  describe.  (actions  to  be  taken  to 


minimize  the  D/S  effects  of  an  emergency) 

*  AJo  /  ~i~k  ou*)  A~V~  "Vo  V~V'S.  Vv&wn? 

</  -Vo 

V  ~p 

€US*1  (U4  cT~fe.  . 

•  (Prtnb#AL< 

i  TAhyQ'A  .  ^  "7^L/M 

D-fl  A$L 

3  t  **)  0  • 

9.  OTHER 

S  Ao/es  ^  <Oy?^c./rs.  in  curias? 

A'c.  d  ^  r&y/^h  cf  (_C.Et~4  £*~f*7«ycA. > 

u*>  ^vi  o  l*j-*\  ^  .  fin  A,  r^t<zj>  JA  /?rc  /oJ)0~/oq.  VrtV'eri  i 
fi^efi/ria  4  ^  s^m^/eS  Sric  V"  e/e.o/  a>n  fi3-&  2K. 

7)  VaI.V,^ 

•  />  t>s>s  m  cLoyS  .  a  Vo  y~t~  /.  c?  7  / olj **  /V d~  V &, 

•ZTAoeJlA  o  ~A  CIS  A-/ t.J-  07 s’yfe.  Vy  c/  Pricy)  si//? e.»oe~\ 

/\Ao  U~t~  0,G*  /oi^fc 0  •hA/'rrx. 
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SECTION  F3 

COPIES  OF  ENGINEERING  DATA  AND  RECORDS 
TABLE  OF  CONTENTS 


Design/Construction  Specifications  (selected 
pages)  ,  by  Fuller  Sc  Harding  (presumed)  - 
April  1923 

Letter  (first  page  only) ,  by  NYS  Water  Control 
Commission  -  June  14,  1923 

Letter  Proposing  Alternate  D  for  West  Dam,  by 
Fuller  Sc  Harding  (James  C.  Harding)  - 
June  28,  1923 

Transmittal  letter  and  Application  for 

Construction,  by  James  C.  Harding  - 
June  28,  1923 

Letter  Approving  Plans  and  Application  for 
Construction,  by  NYS  Deputy  State 
Engineer  -  July  7,  1923 

Letters  Approving  Sand  for  Concrete,  Based  on 
Lab  Tests  of  Sample,  by  NYS  Engineer  - 
September  7  Sc  10,  1923 

Data  on  Browns  Farm  Pond  (Silver  Stream 
Reservoir)  ,  by  NYS  Bureau  of  Fish  Sc 
Wildlife  -  1936 

Inspection  Report,  by  NYS-DEC  -  September 
18,  1974 

Selected  Photos  Before  and  After  Repairing 
cracks  in  West  Dam  (Dike) ,  by  Owner  - 
Summer  and  Fall  1978 
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CITY  OP  NEWBURGH,  N.  Y. 

NOTICi-;  TO  BIDDERS 
PROPOSAL 
CONTRACT 
SPECIFICATIONS 

for 


SILVER  STREAM  DAM 

|  APRIL,  1923 

I 

I 

In,  johnston  Moray 

CITY  MANAGER 

I 

I 

r 

Ptc. 
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CITY  c;*  UKVBUKGH.  h.  y 


PAM  COBr.  THUOTIOH 

HOT  ICR  TO  COUTH  AC  TOItS. 

Sealod  pro;  on ala  for  tho  oonntruotion  of  Awns  will  be 
reoelvod  by  the  City  Manager,  Newburgh,  B.  Y. ,  at  hln  offioe  in 
tho  City  Hall  until  12  o'clock,  noon,  on  Tuosday,  the  3rd  day  of 
April,  1923,  und  at  that  tine  will  bo  publloly  oponed  and  road* 

The  work  comprises  tho  construction  of  two  dams,  an 
easterly  earth  dan  with  a  concrete  core  wall  and  spillway,  and 
alternate  bids  are  naked  for  the  construction  of  the  seoond  dam 
adjacent  to  tho  easterly  dan,  two  alternates  providing  for  an 
earth  dem  with  ooncrete  oore  wall  and  the  other  for  a  reinforced 
oonorete  facing  y/all  with  earth  booking.  The  work  11  ca  about  two 
miles  southerly  of  Hew burgh  at  tho  point  where  the  southerly  branoh 
of  Silver  Stream  orossos  under  tho  Hew  York  City  Aqueduct  at  what 
is  generally  spoken  of  an  the  Washington  siphon*  V^hlle  the  bids 
are  divided  as  between  the  east  and  west  dam,  tho  work  will  be  let 
to  a  single  contractor,  tho  oharaoter  of  o cna true t ion  for  the  west 
dam  being  decided  by  economical  construction  as  represented  by 
the  bids* 

Plana  and  Specifications* 

Copies  of  the  plans  and  opoolfloutions  may  be  soon  at 
the  offioe  of  tho  City  Engineer  of  Newburgh,  B.  Y.,  und  copies 
of  the  plana,  specifications,  contraot,  and  form  of  proposal  may 
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be  obtained  at  that  office  or  at  the  offioe  of  the  Engineers, 

170  Broadway,  Hew  Jork  City,  upon  the  deposit  of  $16,  of  which 
$10  will  be  refunded  if  the  said  plans  and  apeoifi cations  are 
rotumod  in  good  oondition  within  thirty  (30)  dayB  after  bids  have 
been  received  and  acted  upon  by  the  City  of  Bewburgh. 

Proposal, 

The  typewritten  form  of  propBaal  contained  herein  shall 
be  used  in  making  out  the  bid.  The  prices  must  be  written  in  the 
proposal  in  words  and  also  stated  in  figures,  and  any  proposal  not 
in  accordance  with  these  instructions  or  not  on  the  blanks  fur¬ 
nished,  or  containing  bids  not  asked  for,  may  be  rejeoted.  Ho 
proposal  will  be  considered  from  any  bidder  unless  he  1b  known  to 
be  skilled  in  work  of  &  similar  u&tuTe  to  that  covered  by  this 
contract,  '•hilo  separate  prices  are  required  for  various  items 
under  this  contract,  it  is  to  be  understood  that  the  contract 
will  be  awarded  as  a  whole. 

Hame  of  Bidder. 

Each  bidder  must  state  in  his  proposal  hi3  full  name  and 
business  address,  and  the  full  Dams  of  every  person,  firm  or 
corporation  interested  In  the  aame,  and  the  address  of  every  per¬ 
son  or  firm,  or  president  and  secretary  of  every  corporation 
Interested  with  him. 

Certified  Cheok. 

Each  bid  must  be  aooampanlod  by  a  certified  ohook  upon 
on  aocortable  national  Bank  or  Trust  Company,  amie  payable  to  the 
order  of  the  City  of  Bewburgh,  or  by  cash  to  the  amount  of  Five 

Thousand  Dollars  ($6000. )• 

Df  c_ 
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Signing  of  Contraot* 

The  bidder  to  whom  the  contract  may  be  awarded  shall, 
within  ten  (10)  days  (Sundays  exaonted)  after  date  cf  notification 
of  the  aooeptance  of  his  proposal/,  sign  the  contract  for  the  work 
end  furnish  approved  secureity  for  its  performance.  In  case  of 
failure  or  neglect  bo  to  do,  the  bidder  will  be  considered  aa 
having  abandoned  the  same,  and  the  certified  oheok  accompanying 
his  proposal  shall  be  forfeited  to  and  retained  by  the  City  of 
Newburgh  as  liquidated  damages  for  such  failure  or  negleot. 

Return  of  Chocks. 

The  checks  of  all  unsuccessful  bidders  will  be  returned 
upon  demand  after  the  execution  of  the  oontraot,  and  also  the 
check  of  the  successful  bidder  after  the  execution  of  the  contract 
and  furnishing  of  the  required  security* 

Seourlty. 

A  bond  in  the  sum  of  Forty-five  Thousand  Dollars  #$45,000) 
with  a  satisfactory  surety  company  will  be  required,  conditioned 
upon  the  faithful  performance  of  the  work,  said  bond  to  remain  in 
force  for  one  year  after  the  final  completion  and  acceptance  of 
the  work* 

Verbal  Answers. 

The  City  will  not  be  responsible  in  any  manner  for  verbal 
answers  to  any  inquiries  regarding  the  meaning  of  the  drawings  or 
speoifi oat ions  given  prior  to  the  awarding  of  the  contraots* 


VEC. 
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Responsibility  of  Contraotor« 

Attention  is  hero  particularly  dlreotod  to  the  provisions 
of  the  oontraot  whoreby  the  Contractor  shall  bo  responsible  for  any 
loss  or  damage  that  may  happen  to  tho  work  or  any  part  thoreof 
during  its  progress;  and  also  whereby  the  Contractor  shall  make  good 
arjy  defects  or  faults  that  may  occur  during  the  progress  of  the 
work  or  within  12  months  after  jfcxl  its  completion  and  acapetonoe. 

Engineer's  Estimate. 

All  bids  must  be  oompared  on  the  basis  of  the  Engineer's 
estimate  of  the  work  to  be  done,  as  follows: 

EAST  DAM. 

!•  Earth  exoavation  inoluding  strippi*:*  except  for  core 


walls  and  cut-off  walls,  »••••••••••»  3,000  cu.yds. 

2.  Earth  exoavation  for  oore  walls  and  out  off  walB,  ,  .  670  " 

3.  Rock  excavation, .  10  n 

4.  Plain  oonarete,  •  1,360  " 

6*  Reflnforoed  oonorete, . 90  ” 

6,  Reinforcing  steel,  ...........  8,000  lbs, 

7*  Earth  embankment,  •  .  ....••••••  *12,000  ou.yds. 

8*  Paving,  .  2,300  sq.yds. 

9*  Broken  stone  or  gravel,  *.•..•••....•••  50  ou.yds. 

10.  Blow-off  piping,  valve,  gate  house,  superstructure, 

foot  bridge  and  appurtenances,  .  complete 
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WEST  SAM  ( ALTERS ATK  A) 

1*  Earth  excavation  including  stripping  exoopt  for  ooro 

walls  and  cut-off  walls,  .  .  .  12,000  ou.yds. 

2*  Earth  exoavation  for  core  walls  and  out  off  walls,  •  670  " 

3*  Rook  excavation,  ..........  .  •  10  " 

A.  Plain  concrete . .........  •  1,210  " 

6*  Reinforced  concrete,  6  " 

6.  Reinforcing  steel, . . . .  •  •  100  lbs. 

7.  Emabnkment,  earth  •••••••  .  ....  26,000  ou.yds* 

6.  Paving,  . . 2,200  sq.  yds. 

9.  Broken  stone  or  gravel,  .....  .  60  ou.yds. 

WEST  LAM  (ALTERNATE  3) 

1.  Earth  excavation  including  stripping  except  for  core 

walls  and  aut-off  walls,  ............  7,000  ou.yds* 

2.  Earth  exoavatlon  for  core  walls  and  out  off  walls,  ,  2,000  " 

3.  Rook  exoavation,  .  ..........  .  10  ” 

4*  Plain  oonorete,  ..•••••.••••••  ....  430  " 

6*  Reinforced  concrete,' . .  1,700  " 

6.  Reinforcing  steel,  . . .160,000  lbs. 

7*  Earth  emabnkaent,  ............  .  13,000  outyds* 

8*  Paving,  ....  *--*  •••••••«.......  •  1,600  sq.yds* 

9*  Broken  stone  or  gravel,  ••••.«••••••  ••  60  ou.yds. 
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W3Sf  DAM  (A&TEBNAT3  C) 

1,  Barth  excavation  inoladi&r  stripping  oxoopt  for  oore 


wall3  and  oat-off  wuls,  . . v  .  .  .  8,700  cu.yds 

E.  iiarth  oxoavatlon  for  oore  walls  and  oat  off  walla,  •  BOO  * 

3.  Kook  excavation, . . . .  •  10  " 

4.  Plain  conorote,  ...................  900  n 

6.  Reinforocd  conorete,  ................  B  ” 

6.  Heinforcing  steel,  .  . . 100  Ills. 

7.  Barth  embankment,  .  ........  19,000  on.ycb 

8.  Paving, .  1,800  sq^ds 

9.  Broken  stone  or  gravel,  . .  50  oa.j&e 


These  qnantitiee  are  approximate,  being  given  only  as  a 
anifrom  basis  for  the  comparison  of  bids,  and  the  City  reserves 
the  right  to  increase  or  decrease  the  amoant  of  any  olaBB  or  portion 
of  the  work  daring  the  progress  of  construction,  os  provided  in  the 
oontract  anu  spoolf loations, 

Ko  Withdrawal  of  Bids. 

No  bid  will  be  allowed  to  be  withdrawn,  for  any  reason 
whatever,  after  it  has  been  depssited  with  the  City  Manager;  and 
all  bidders  expressly  waive  the  right  to  withdraw  bids  after  deposit 
for  any  reason  whatever, 

Aooeptanoe  and  Rojootlon. 

The  City  farther  reserves  the  right  to  rejeot  any  or  all 
bids,  to  waive  any  inforaaillty  In  the  bide  reoeivod,  and  to  aooept 
any  bid,  whioh,  in  its  Judgment,  may  be  most  favorable  in  the 
interests  of  tho  City. 

ft.  JOHNSTON  MoEAY 
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City  Manager. 


CITY  OP  NEWBURGH,  H.  Y 


DAM  CODaTHUCTIOH 


PROPOSAL 

To  the  City  of  Newburgh,  N.Y.: 

The  undersigned,  as  bidder,  deolaros  that  the  only  person, 
persons,  company  cr  parties  interested  in  this  proposal  are  named 
herein;  that  the  proposal  is  made  without  any  oonneotlon  with  any 
person  making  any  other  proposal  for  the  same  work;  that  it  is  in 
all  respects  fair  and  without  fraud  or  oollusion,  and  that  no  member 
of  the  City  Counoil  of  Newburgh,  and  no  person  appointed  to  azy 
office  or  employed  by  virtue  of  any  ordinance  of  the  City  of  Newburgh 
relative  to  the  Public  Works  of  said  City  is  directly  or  indlreotly 
interested  in  this  proposal,  or  in  the  oontraot  proposed  to  be  taken 
or  in  tho  supplies  or  in  any  portion  of  the  profits  thereof. 

The  undersigned  declares  that  he  has  personally  examined 
the  site  of  the  work  and  made  suoh  investigations  as  are  necessary 
to  determine  tho  general  ottndltions  and  the  oharaoter  of  material 
likely  to  bo  enoountered;  that  he  has  oarefully  examined  each  and 
every  item  of  the  annexed  form  of  oontraot  and  the  plans  and  speol- 
float! ons  therein  referred  to,  end  that  he  fully  understands  the 
same;  and  that  he  will  make  no  olaim  other  than  as  stated  in  the 
contract  and  speoifioatlons  on  aooount  of  any  variation  between  the 
quantities  of  tho  approximate  estimate  and  the  quantities  of  work 
actually  done,  nor  on  aooount  of  any  misunderstanding  or  misconcep¬ 
tion  of  the  nature,  oharaoter  or  amount  of  tho  work  to  be  done, 
Infornntion  given  on  the  plana  or  specifications  or  verbally  as 
regards  the  oharaoter  of  exoavation  and  foundations  to  be 
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enoountemd  are  considered  by  the  undersigned  as  approximate  only 
and  given  for  the  purpose  of  assisting  the  bidder,  and  that  suoh 
information  may  or  may  not  be  correot  and  represent  only  informa¬ 
tion  obtained  by  the  City  for  their  own  purpose,  the  undersigned 
having  made  therefore  suoh  investigations  as  he  thought  necessary 
to  determine  the  aoouraoy  of  suoh  Information  for  himself* 

The  undersigned  hereby  offers  and  agrees  to  provide  all 
neoessary  machinery,  tools,  apparatus,  and  other  means  for  the 
construction,  and  do  all  the  work  and  supply  all  the  materials  and 
labor  called  for  by  said  contract,  plans  and  sped  float  ions ,  or 
neoessary  to  oompl  te  the  work,  in  the  mtnner  and  within  the  tine 
therein  prescribed,  and  aooording  to  the  requirements  of  the  City 
as  thorein  provided,  for  the  following  sums,  to  wit: 


FORM  OF  PROPOSAL. 

EAST  DAM. 

Item  1.  -  For  earth  exoavation  including  stripping,  except  for 
core  walls  and  cut  off  walls,  the  sum  of 

.  . . . . .  •  Dollars 

and  .  ....  Cents 

per  cubic  yard.  ($ . .  ) 

Item  2*  -  Earth  exoavation  for  core  walls  and  cut-off  walls, 
the  sem  of  •  Dollars 

and  . . .  Cents 

per  oubio  yard,  ($.*•••••) 


Item  3,  -  For  rook  exoavation,  the  sum  of 


. . . . .  Dollars 

end . 

per  oubio  yard.  . ) 
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CITY  OB'  HEftBUUGH,  B.  Y 


Dill  CONSTRUCTIOB/ 

GEBERAL  3PHCIPICATI0B0. 

Desorlptlon  of  Work. 

(1)  Tbs  work  to  be  dona  consists  of  constructing  two 
adjacent  dans  across  a  branch  of  Silver  Stream  just  northerly  of  the 
Washington  siphon  of  the  New  York  Olty  Aqueduct.  Both  dams  will  have 
a  maximum  height  above  the  present  ground  surfaoe  of  about  22  feet, 
the  spillway  being  6  feet  lose  than  that  figure.  The  easterly  dam 
will  in  any  case  be  constructed  with  an  earth  embankment  and  center 
oonorete  core  wall  which  will  extend  about  4  feet  into  the  solid  clay 
and  gravel  beneath  the  dam.  The  spillway  will  be  built  on  natural 
ground  at  the  westerly  end  of  this  dam  and  there  will  be  a  small 
oonorete  gate  chamber  with  a  48-inoh  gate  valve  on  the  blow-off  pipe. 
On  the  westerly  dam  the  soft  material  extends  to  a  depth  of  from  12 
to  20  feet  below  the  surfaoe  of  the  ground  and  alternate  bids  are 
asked;  Alternate  A,  for  an  earth  dam  with  a  oonorete  core  wall 
similar  to  the  easterly  dam  and  which  includes  the  exoavatlon  of  all 
of  the  top  material  on  tho  entire  area  included  within  the  bottom 
elopes  of  tho  embankments;  Alternate  B  provides  for  earth  embankment 
and  oonorete  oore  wall  on  the  two  endB  of  this  dam  where  the  soft 
material  is  not  too  deep  and  with  the  reinforced  oonorete  eeotion 
with  earth  backing  on  tho  portion  whore  the  depth  of  the  soft  material 
is  at  a  maximum;  Alternate  0  provides  for  an  earth  dam  with  a  oonorete 
oore  wall  similar  to  Alternate  A  but  xft* k  northerly  of  that  location* 
Spool float ions  given  herein  shall  apply  to  all  similar  work  inoluded 
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tinder  this  oontraot.  For  instanoe,  earth  oxoavatlon,  Item  1,  applies 
to  all  throe  sets  of  bids  for  the  east  dams, equally.  The  quantities  o 
only  are  different  and  not  the  character  of  the  work  required.  Item  10 
for  the  east  dam  is  the  only  one  which  does  not  apply  to  the  other 
two  bids* 

Temporary  and  Protective  Work. 

(2)  The  Contractor  shall  furnish  and  install  all  temporary 
works  for  the  proteotion  and  construction  of  the  dam  and  its  appur¬ 
tenances  during  the  construction  of  tho  work.  Including  all  coffer¬ 
dams,  flumes,  bridges,  eto.,  end  shall  do  all  ditohing,  eto., 
necessary  t  o  take  care  of  the  flow  of  water  in  the  stream*  The 
Contractor  shall  not  hare  any  claim  for  damages  for  any  injury  to 

the  dam  due  to  tho  inefficiency  of  the  protective  works  or  flume$ 
or  duo  to  the  overflow  of  water,  or  washing  away  of  tho  dam,  or  any 
part  thereof,  oxoept  that  in  eachms  oase  he  shall  reoeive  an  exten¬ 
sion  of  time  reasonably  sufficient  to  mako  propor  repairs  and  to 
replaoo  material  which  has  been  washod  away,  all  of  which  he  shall  do 
In  a  satisfactory  manner  and  at  his  own  expense*  The  prices  bid 
under  the  various  items  In  the  proposal  shall  oover  all  work  of  a 
temporary  or  protective  nature  and  shall  include  the  cost  of  all 
such  work* 

Lines  and  Grades* 

(3)  All  work  shall  bo  built  in  aooordanoe  with  lines  and 
grades  shown  on  the  plans  and  given  by  the  Engineer.  These  lines 
and  grades  may  be  modified,  as  provided  In  the  Contraot*  The 
Contractor  will  be  required  to  furnish  suoh  material  and  render  suoh 
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assistance  as  may  be  required  for  Betting  and  preserving  line  and 
grado  boards  or  stakes.  Ho  shall  give  at  least  24  hours'  notice  in 
advance  of  his  need  of  grades,  lines,  oto.,  to  other  than  tho  usual 
extent*  The  Contraotor  shall  aoourately  preserve  all  linos,  grades, 
etc*,  of  the  work  so  staked  until  authorized  to  remove  them* 

Dimensions* 

(4)  Figured  ^dimensions  on  the  plans  shall  be  given  prefer¬ 
ence  over  soaled  dimensions,  but  shall  be  oheoked  by  the  Contraotor 
before  starting  construction*  Any  errors,  omission  or  discrepancies 
shall  be  brought  to  the  attention  of  the  Engineer  and  hiB  decision 
thereon  shall  be  final. 

Inspection. 

(5)  The  Contraotor  shall  at  all  timea  provide  convenient 
access  and  safe  and  proper  facilities  for  the  inspection  of  all  parts 
of  the  work.  Ho  work,  except  suoh  shop  work  as  may  be  bo  permitted, 
shall  bo  done  except  In  the  presence  of  the  Engineer  or  his  assistants* 
Ho  material  of  any  kind  shall  be  used  upon  tho  work  until  it  has  been 
inspected  by  tho  Engineer,  All  materials  rejected  shall  be  Immediately 
removed  from  the  work  and  not  again  offered  for  inspection*  Any 
materials  or  workmanship  found  at  any  time  to  be  defective  shall  be 
remedied  at  once,  rogardloss  of  previous  inspection.  The  inspection 
and  supervision  of  the  work  by  the  Engineer  is  intended  to  aid  tho 
Contractor  in  supplying  labor  and  materials  in  aooordanoe  with  the 
spcoifioatlonB,  but  suoh  Inspection  shall  not  oporate  to  releaao  the 
Contraotor  from  any  of  his  oontraot  obligations* 
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Proper  Methods  of  ttork  and  Proper  Materials, 

(6)  The  Engineer  shall  hare  the  power  in  general  to  direct 
the  order  and  sequence  of  tho  work,  whioh  shall  he  suoh  as  to  permit 
the  entire  work  to  he  begun  and  to  proceed  as  rapidly  as  possible , 
and  suoh  as  to  bring  the  several  parts  of  the  work  tc  a  successful 
completion  at  about  the  same  time.  If  at  any  time  before  the 
oommenoemcnt  or  during  the  progress  of  the  work  the  materials  and 
appliances  used  or  to  be  used  appear  to  the  Engineer  as  insuffi¬ 
cient  or  improper  for  securing  the  qualtity  of  work  required,  or  the 
required  rate  of  progress,  he  may  order  the  Contraotor  to  increase 
their  efficiency  or  to  improve  their  character,  and  the  Contraotor 
shall  conform  to  such  order;  but  the  failure  of  the  Engineer  to 
demand  any  increase  of  efficiency  or  any  improvement  shall  hot 
release  the  Contraotcr  from  hla  obligation  to  secure  the  quality  of 
work  or  the  rate  of  progress  specified* 

Boundaries  of  V'ork. 

(7)  Tho  City  will  provide  land  or  righta-of-way  for  the 
work  specified  in  this  oontraot,  and  the  Contraotor  shall  not  enter 
or  occupy  with  men,  tools  or  materials  any  private  ground  outside 
the  property  of  the  City  without  the  oonsent  of  tho  owier.  Other 
Contractors  and  employees  of  the  City  may  for  all  nooessary  purposes 
enter  upon  the  work  and  premises  used  by  the  Contraotor,  and  the 
Contraotor  shall  give  to  other  contractors  and  employees  of  the  City 
all  reasonable  faoillties  and  assistance  for  tho  completion  of 
adjoining  work* 

Sunday  and  Bight  Work* 

(8)  Ho  work  shall  in  general  be  done  between  the  hours  of 

6  p.m.  and  7  a.m.,  nor  on  Sunday,  oxoept  suoh  as  is  nooessary  for 
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the  proper  oare  and  protection  of  the  work  already  performed,  or 
exoept  In  oaae  of  an  emergenoy  and  then  only  with  the  permission 
of  the  lingineer. 

Work  in  Bad  Weather, 

(9)  haring  freesirg,  stormy  or  inolement  weather,  no  work 
shall  he  done  exoept  such  as  oan  he  done  satisfactorily  and  in  a 
manner  to  secure  first-class  oonstruotion  throughout* 

Protection  of  v;ork, 

(10)  The  Contractor  shall  plaoe  sufficient  red  lights  on 
or  near  the  work,  and  keep  them  homing  from  sunset  to  sunrise;  shall 
ereot  suitable  railingx  or  harriers,  and  shall  provide  w at ohm on  on 
the  work  hy  day  or  night,  as  required  and  neoessary  for  the  safety 

of  the  work,  the  public  and  adjoining  property.  The  City  reserves 

the  right  to  remedy  any  negleat  on  the  part  of  the  Contractor  as 

regards  the  proteotlon  of  the  work  whioh  may  oome  to  its  attention, 

after  24  hours'  notice  in  writing  exoopt  in  oases  of  emergenoy,  when 

it  shall  have  the  right  to  remedy  any  negleot  without  notice,  and  in 

the 

either  ease  to  de&uot/oost  of  suoh  remedy  from  money  due  the 
Oontraotor. 

Sanitary  Regulations. 

(11)  Seoessary  housing  oonvenienoes  for  the  use  of  the 
workmen  for  changing  clothes  and  for  proteotlon  during  inolement 
weather  shall  be  provided.  Toilet  accommodations  properly  secluded 
from  observation  shall  also  be  ereotod  and  maintained  by  the 
Contractor  in  traoh  manner  and  at  suoh  points  as  shall  be  approved 
and  their  uso  shall  be  strictly  enforced.  The  work  to  be  done  under 

this  oontruot  is  on  the  watershed  of  tho  water  supply  of  Newburgh 
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and  all  necessary  precautions  must  be  taken  bo  that  this  water  supply 
shall  not  bo  contaminated.  Ample  toilet,  out-house  or  privy  aooommo- 
dation3  shall  be  furnished  and  thoir  ubo  by  the  workmen  shall  be 
striotly  enforced.  l.'orkmen  found  using  other  than  arrangements  pro¬ 
vided  shall  be  summarily  di soharged  from  the  work.  If  neoessary  such 
aooomraodationc  shall  be  provided  with  watertight  boxes  or  other 
reoeptaolos  whioh  shall  be  removed  and  their  contents  buried  where 
directed  outsido  of  tho  watershed  limits.  The  Contraotor  shall  obey 
and  enforoe  suoh  other  sanitary  regulations  and  orders  and  shall 
take  such  precautions  against  infections  diseases  as  may  be  deemed 
necessary.  In  case  any  infeotious  disease  ooours  among  hiB  employees 
he  shall  arrange  for  the  immediate  removal  of  tho  patient  fran  the 
work  and  his  isolation  from  all  persona  connected  with  the  work. 

The  building  of  shanties  or  otbor  otructuroa  for  housing  the  men, 
tools,  machinery  or  supplies  will  bo  permitted  only  at  approved 
plaoes,  and  the  sanitary  condition  of  the  gtounds  in  and  sxx  at  suoh 
shantios  or  other  struoturos  must  bo  at  all  times  maintained  in  a 
satisfactory  manner* 

Care  of  Existing  ^truotures* 

(12)  The  Contraotor  shall  proporly  care  for  ai/.l  maintain 
any  existing  struoturos  on  or  adjacent  to  the  work  which  may  be 
encountered  during  the  oonstruotion  and  shall  be  liable  for  any 
damage  done  to  such  struoturos  through  his  negligenoe  or  carelessness* 
The  Contraotor  shall  replace  in  a  satisfactory  manner  any  structures 
neoeosarily  removed  during  the  performance  of  his  work. 

Removal  of  Tomporary  Structures* 

(13)  On  or  before  tho  oomplotlon  of  tho  work  the  Contraotor 

shall,  without  ohargs  therefor,  tear  down  and  remove  all  buildings 
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and  other  structures,  lmilt  by  bin  for  facilitating  the  currying  out 

of  the  work,  and  shall  remove  all  rubbish  of  all  kinds  from  the 

J 

buildings  and  grounds  which  he  has  oooupied,  and  shall  leave  the  work 
clean  and  in  good  condition* 


I  HSU  1* 

EARTH  iiXCAVATIOH  INCLUDING  STRIPPING  EXCEPT  CORE  WALL 
A HR  CUT-0?F  WALL  EXCAVATION. 

Extent* 

(14)  Under  this  item  the  Contractor  shall  remove  from  within 
the  limits  of  the  work  all  rubbish,  stumps,  fences,  refuse  and  other 
material  which  shall  be  piled  up  and  burned  or  otherwise  satisfactor¬ 
ily  disposed  of.  He  shall  remove  the  top  soil  from  places  where 
embankments  are  to  be  made  or  elsewhere  as  directed  by  the  Engineer 
and  to  such  depths  as  is  required  and  pilo  the  same  compactly  for 
subsequent  use  on  the  dam  or  embankment  as  required*  If  not  suitable 
for  dam  construction  or  not  used  on  embankments  it  shall  be  trimmed 
neatly  to  linos  given.  Suoh  other  material  as  is  not  suitable  for 
being  plaoed  in  embankmont  shall  be  exoavated  to  the  lines  and  gradeB 
given  and  removed  to  one  side  where  directed,  either  in  piles  or  in 
fills  upon  adjoining  land.  Any  necessary  sheeting,  supporting, 
pumping  or  transporting  required  for  making  the  exoevation  and  dispos¬ 
ing  of  the  material  will  be  paid  for  por  oubio  yard  under  Item  1* 

Measurement  * 

(16)  Work  under  this  item  will  bo  measured  to  the  lines  sad 
grade  given  and  shall  inolude  exoavation  of  any  oharaoter  except 
that  from  burrow  pits  or  in  hard  material  for  cut-off  walls,  oors 
walls,  spillways,  eto* 
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Completion. 

(16)  The  prioe  1)14  per  oubio  yard  shall  include  all 
etaSpping,  clearing  and  grubbing,  the  removal^  of  top  soil  and  the 
disposal  of  all  exoevated  material  unlosa  used  In  embankment,  such 
used  material  being  paid  for  both  as  excavation  and  embankment.  The 
bidding  prioe  shall  inolude  all  nooessary  sheeting  and  supporting, 
pumping  and  transportation  required  for  making  tho  excavations  and 
disposing  of  the  material  except  excavated  material  used  in  embank¬ 
ment. 

ITEM  2. 

EARTH  EXOAVATIOH  FOR  CORE  WALLS  A1TD  CUT-OFF  WALLS. 

Extent. 

(17)  Exoavation  for  the  trenoh  for  core  walls,  for  the 
trench  for  the  blow-off  pipe  and  other  exoavation  in  firm  material 
shall  be  made  to  tho  lin .s  and  grades  given  at  the  time  of  construc¬ 
tion  and  substantially  as  shown  upon  tho  drawings. 

Disposal  of  Excavated  Material. 

(18)  The  surplus  material  from  tho  trenches  shall  bo  spread 
In  thin  layers  upon  the  site  of  the  embankment  and  thoroughly 
oompaotod  or  rolled.  All  baokfilling  around  the  core-wall  and  pipe 
linos  shall  be  thoroughly  made  with  the  best  of  the  material  plaoed 

in  layers  not  over  four  inohoe  thlok  oompaotly  rammed. 

Unauthorized  Exoavation. 

(19)  The  exoavation  shall  be  oarried  to  suoh  depths  as  the 
Engineer  shall  determine  upon  the  ground,  but  in  oaee  the  Contraotor 
excavates  beyond  or  below  the  lines  and  grades  given,  the  Contraotor 
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shall,  at  his  own  expense,  refill  such  unauthorised  space  with  oon- 
orete,  as  speolfied  for  tho  oore  wall,  or  with  other  approved  material. 

Removal  of  rater, 

(20)  The  Contractor  shall  provide  a  suitable  plant  with 
which  to  remove  the  water  promptly  from  tho  oxoavatione  and  keep  them 
dry  until  the  structures  to  he  built  therein  are  completed  and  the 
ooncrete  is  suffioienty  set  to  allow  the  water  to  oomo  upon  it. 

Sheathing. 

(21)  All  necessary  sheathing,  shoring,  bracing  or  other 

or 

supports  to  maintain  the  sides  of  the  exoavatuons/to  exolude  water 
shall  bo  furnished  and  placed  by  the  Contractor,  Unless  otherwise 
required  such  sheathing  and  bracing  shall  bo  removed,  and  ell 
vacancies  left  shall  be  filled  and  thoroughly  rammed. 

Measurement, 

(22)  Sxo&vation  for  trenches  will  he  moasurod  as  1-1/2 

feet  wider  than  the  bottom  of  the  atruotures  or  tho  outside  of  the 
barrel  of  the  pipe  and  to  the  bottom  of  the  oore  wall  or  to  rook 

or  to  the  bottom  of  the  barrel  of  tho  pipe  as  the  case  may  he. 

Material  from  the  trenohea  plaoed  in  tho  embankment  of  the  dam  will 
he  measured  and  paid  for  as  embankment. 

Compensation. 

(23)  The  prloe  bid  pe.  oubio  yard  under  this  item  shall 
inoludo  the  oxoavation  of  all  material  exoept  rook;  the  backfilling  of 
the  trenoh,  the  disposal  of  all  surplus  material  in  tho  earth  embankmeit 
or  otherwise  as  dlreoted,  the  furnishing  of  all  machinery,  tools,  lsbo? 
drainage,  sheathing,  bracing  and  uppurtenanoes  neoessary  to  oomplete 


the  work. 
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IT1SU  3. 


Extent. 


ROCK  EXCAVATION. 


/ 


(24)  It  is  not  the  intention  to  exoavato  for  the  oore  wall 
any  large  amount  of  sound  rook,  but  the  Contractor  shall  excavate  where 
so  required  suoh  rock  as  may  be  necessary  in  order  to  secure  a  firm 
and  uniform  foundation  for  the  oore  wall.  He  shall  under  thiB  item 
exoav&te  and  dispose  of  in  a  neat  and  satisfactory  mazner,  outside 
of  the  embankment,  all  material  which  cannot  be  handled  with  picks 
and  shovels  with  reasonable  facility.  Por  this  material  and  for  all 
boulders  of  one-half  cubic  yard  volume  or  more  excavated  from  the 
trenches  and  disposed  of  the  Contractor  will  be  paid  the  price  bid 
under  Item  3.  Rock  exoavatlon  will  be  measured  to  the  outside  lines 
of  the  structures  and  to  the  depths  excavated  as  directed. 


IT135S  4  AND  6. 
CONCRETE. 


Extent. 

(26)  Under  these  items  the  Contractor  shall  furnish  all 
materials  and  shall  lay  all  ooncrete  masonry  necessary  in  any  part 
of  the  work  as  shown  or  required.  Under  Item  4  there  shall  be 
inoluded  the  oore  wall  and  all  other  oonorete  in  whloh  reinforced 
rods  are  not  shorn  on  the  drawings.  If  during  construction,  roinforoijt 
steel  is  ordered  in  any  such  walls,  oonorete  shall  not  be  paid  for 
under  Item  6  but  under  Item  4,  and  reinforcing  steel  so  ordered  paid 
for  under  Item  6.  Item  6  includes  tho  reinforced  dam  section  under 
Alternate  B,  if  oonstruoted,  the  gate  house  superstructure  and  any 
other  oonorete  shown  as  reinforood  oonorete  on  the  drawings. 


P 
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Cetoent* 

(26)  lortland  oement  of  reputable  brands  shall  be  used 
throughout  the  work.  Hotioe  shall  be  given  to  the  Engineer  of  the 
delivery  of  shipments  of  oement  so  that  sealed  cars  may  be  InBpeoted 
or  so  that  samples  may  be  obtained  for  testing*  Each  shipment  must 
be  stored  separately,  until  aooepted*  All  oement  shall  oonform 
strictly  to  the  requirements  of  the  laatest  Standard  hpeoifi cations 
for  oement  of  the  .American  Society  for  Testing  Materials* 

Cement  Tests* 

(27)  All  oement  used  on  the  work  shall  be  tested  by  an 
approved  testing  laboratory*  The  Contraotor  shall  at  his  own  expense, 
furnish  certified  laboratory  tests  of  eaoh  shipment  showing  that  the 
oement  conforms  to  the  above  specifications.  Shipments  shall  be 

made  in  sealed  cars  whioh  shall  only  be  opened  in  the  presence  of  an 
inspector.  The  City  reserves  the  right  to  make  Buch  additional 
testa  as  may  be  deemed  desirable,  but  such  tests  will  be  made  at 
the  expense  cf  the  City* 

Volume  of  Cement. 

(28)  Por  the  purpose  of  determining  the  amount  of  oement 
for  a  given  concrete  mix  proportioned  by  volume,  one  saok  of  oement, 
weighing  94  pounds.net,  will  be  considered  as  one  cubic  foot  of 
volume. 


Storing  Cement 


(29)  Cement  shall  be  stored  in  weathorproof  buildings 


having  wooden  floors  raised  above  the  ground.  Etook  shall  be  kept 
on  hand  at  all  times  to  allow  ample  time  for  testing  and  to  guarantee 


VE<- 
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a  sufficient  amount  for  tho  prosecution  of  the  work.  Lumpy  or  par¬ 
tially  set  cement  shall  not  be  used  and  must  be  removed  from  the  work. 

Sand. 

(30)  Sand  for  oonorete  and  mortar  shall  be  clean,  ooarse, 
sharp  silica  sand  containing  not  more  than  6  #  of  olay  or  loam  and 
ffee  from  any  organlo  matter  coating  the  grains.  All  of  the  partlolea 
must  pas 8  a  l/4-inoh  mesh  sieve;  not  more  than  30  jS  by  volumo  shall 
pass  a  No.  50  sieve,  and  not  over  6  $  shall  pass  a  No.  100  sieve. 

Stone  or  Gravel. 

(31)  The  ooarse  aggregato  for  oonorete  shall  oonsist  of 

well-grained  crushed  stone  or  washed,  screened  and  graded  gravel, 

substantially  free  from  dust,  olay  or  loam.  The  aggregate  shall  be 

uniformly  graded  from  a  minimum  of  partlolea  held  on  a  one- quarter 

inoh  mesh  sieve  to  a  maximum  of  particles  passing  a  one  and  one-half 

inch  mesh  sieve.  It  must  not  oontaln  flat  or  elongated  pieces  and 

very 

must  be  hard  and  durable.  ?or/xuucy  thin  sections  the  maximum  size  of 
partlolea  may  be  less  than  one  and  one-half  inohes,  subjeot  to 
approval  by  tho  ling  ineer. 

Water. 

(38)  water  used  in  oonorete  and  for  other  purposes  shall 
be  reasonably  olean  and  shall  be  free  from  oils,  aolds,  or  sewage 
contamination  and  must  be  furnished  at  the  Contractor's  expense. 


forma » 

(33)  The  Contraotor  shall  at  his  own  expense  provide 
suitable  fomo  and  oenters  with  smooth  surfaoeB;  tight,  strong  and 
rigidly  braoed  and  tied.  The  biaoing  shall  be  ample  to  prevent 
_ 
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deviation  from  the  oorreot  lines.  Ho  form  Bhall  be  U3ed  whioh  is 
not  olean  and  of  prcper  shape  and  strefaght  and  In  every  way  suitable. 
Deformed,  broken  or  defective  forms  shall  bo  removed  from  the  work. 

All  forms  shall  be  oleaned  and  wetted  before  using.  Forms  shall  be 
so  constructed  as  to  permit  the  ready  inspection  and  cleaning  of  the 
spaces  to  be  filled  with  oonorete,  Surfaces  of  forms  in  contact  with 
oonorete  shall,  if  required,  be  coated  with  an  approved  non-adheBive 
substance.  The  Contractor  shall  furnish  a  sufficient  number  of 
forms  so  that  the  work  may  be  prosecuted  rapidly;  and  if  at  any  time 
the  proper  rate  of  progress  is  retarded  by  laok  of  forms,  additional 
forms  shall  be  provided. 

Removal  of  Forms. 

(34)  Ho  ferns  shall  be  removed  until  the  concrete  has  Buffi - 
oiently  set,  and  then  only  with  the  permission  of  the  Engineer.  After 
removal  of  forjre,  all  wires  and  rods  used  for  tying  the  forms  shall 
be  promptly  cut  just  beneath  the  surfaoe  of  the  oonorete,  and  the 
holes  pointed  with  cement  mortar  before  the  oonorete  has  fully  set. 


Preportions  of  Oonorete. 


(36)  All  oonorete  Bhall  be  oomposed  of  one  part  cement, 
two  and  one-half  parts  sand  and  five  parts  broken  Btone  or  gravel. 
The  sand  and  broken  stone  or  gravel  shall  be  measured  separately  and 
the  relative  amounts  cf  each  taken  to  make  up  the  seven  and  one-half 
volumes  of  sand  and  broken  stone  or  gravel  to  one  volume  of  oement 
may  be  varied  slightly  by  the  Engineer  in  order  to  produoe  the  beet 
results  for  the  purpose  intsnded  withott  changing  the  total  volume 
of  the  aggregate  with  respoot  to  the  volumo  of  the  oement.  The 
Oontraotor  shall  make  auoh  variation  without  additional  egpense  to 


the  City. 
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Mixing, 

(36)  Conorete  shall  bo  mixBd  by  an  approved  batoh  machine  In 
all  oases  except  where,  for  small  quantities,  the  Engineer  may  permit 
hand  mixing.  The  use  of  continuous  mixers  will  not  be  permitted. 
Adequate  arrangements  shall  bo  made  whioh,  for  each  batoh,  will  pro¬ 
vide  for  the  correct  measurement  of  eaoh  of  the  ingredients  before 
placing  in  the  mixer,  the  mixing  of  the  ingredients  dry  and  the 
introduction  of  a  measured  quantity  of  water  at  any  stage  of 
the  process.  Mixing  shall  be  continued  through  12  or  more  complete 
revolutions  of  the  drum,  and  for  at  least  one  and  one-half  minutes 

in  any  event,  Every  particle  of  stone  or  gravel  shall  bo  completely 

/ 

oovered  with  mortar.  Mo  concrete  shall  be  put  in  place  after  its 
initial  set  has  taken  place,  and  no  re-temepered  conorete  shall  be 
used  under  any  conditions.  The  mixtures  shall  be  plastic  or  moder¬ 
ately  wet,  and  no  excessively  wet  nor  very  dry  concrete  win  be 
permitted,  Whenever  work  is  permitted  by  the  Engineer  at  a  time  when 
freezing  is  possible,  water,  sand  and  stone  shall  be  heated, 

Plaolng , 

(37)  After  mixing,  the  conorete  shall  be  transported  rapidly 
and  deposited  in  plaoe.  It  shall  be  carried  up  level  along  the  whole 
length  of  the  eeotion  under  oonstruotion,  and  shall  bo  so  plaoed  as  to 
avoid  rehandling  within  the  forms.  It  aholl  be  spaded  or  ranmed  into 
plaoe.  and  shall  be  thoroughly  oompaoted  around  reinf orooment,  pipes 
or  other  shapes  built  into  the  work.  On  the  surfaoe  of  walls  the 
oonorete  shall  bo  spaded  so  as  to  bring  rich  mortar  to  the  faoe. 
lo  concrete  shall  bo  deposited  in  water  and  water  shall  not  be  allowed 
to  rise  upon  or  flow  over  masonry  until  it  has  properly  set* 


Dec— 
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Concrete  to  be  Solid  and  Compact* 

(38}  Special  care  shall  he  taken  to  place  the  concrete  solid- 
ly  against  the  forms  so  as  to  leave  no  voids,  iivery  precaution  shall 
be  taken  to  make  all  Masonry  solid,  compact,  watertight  and  smooth.  If 
for  any  reason  the  surfaoes  have  void3,  or  are  unduly  rough,  or  are 
in  any  way  defective,  such  masonry  shall  be  out  out  and  properly 
replaced,  if  required.  In  oase  of  slight  imporfeotions  the  concrete 
may,  if  permitted,  be  plastered  with  one  to  two  oement  mortar,  well 
foroed  Into  the  imperfect  oonorete  so  as  to  make  watertight  work,  and 
floated  to  give  a  neat  appearance. 


Watertlghtness  of  Concrete. 

(39)  Concrete  masonry  built  under  this  oontraot  shall  be 
practically  watertight,  and  every  precaution  shall  be  used  to  obtain 
watertight  work.  Any  crooks  or  imperfections  which  develop  in  the 
oourse  of  the  work  shall  be  thoroughly  repaired* 


I 


I 


Jointa  and  Bonding. 

(40)  Joints  in  oonorete  shall  be  made  only  at  such  points 
as  shown,  or  as  shall  be  direoted  or  permitted  by  the  iinglneers,  who 
|  will  locate  the  Joints  with  referenoe  to  the  stability,  strength  and 
watertlghtne88  of  the  masonry.  Before  proceeding  with  the  laying 
of  any  sootion  of  oonorete  the  Joints  shall  >>e  located  and  all  form 
|  work,  bulkheads  and  reinforcement  for  that  seotion  shall  be  In  plaoe. 

Joints  shall  be  made  of  such  dimens  ions  as  are  shown  upon 
|  the  drawings,  or  us  direoted,  and  shall  have  keys  or  grooves  which 
■  shall  bo  continuous  and  straight  or  regular*  Whore  the  details  of 
Joints  arc  not  shown  on  the  plans  tbo  direction  of  the  Engineer  shall 
|  be  carefully  fbllowod  as  to  their  seotion  and  looation.  At  Joints, 

•  the  surfaoes  against  whioh  new  oonorete  is  to  be  laid  shall  be 
J  D*c-  F3-24 
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thoroughly  oleaned  and  wetted,  so  aa  to  give  a  satisfactory  bond 
with  the  now  concrete,  and  shall  be  covered  with  a  thiok  bed  of 
mortar,  "henever  work  is  topped  for  a  time  sufficient  for  the 
oonorete  to  set,  approved  koyways  or  steps  shall  be  formed. 

Care  of  Sew  Concrete, 

(41)  All  exposed  surfaces  of  finishod  end  unfinished 
oonorete  shall  bo  kept  constantly  moist  by  sprinkling  with  water 
at  short  intervals,  by  oovering  with  moistened  burlap,  or  by  such 
other  means  as  may  be  approve^,  until  the  permanent  covering  is  in 
place  or  until  in  the  opinion  of  the  Engineer  the  concrete  is 
sufficiently  hardened.  Bo  exposed  work  shall  be  laid  during  rain 
storms,  and  freshly  laid  oonorete  shall  be  protected  during  storms 
to  prevent  the  water  froa  washing  it.  Sufficient  covering  shall  be 
provided  and  X«py  kept  ready  at  hand  for  this  purpose.  All  fresh  wo-k 
shall  bo  carefully  protected  from  injury  in  every  way.  Ho  wheeling 

or  walking  on  it  shall  be  permitted,  and  any  portion  injured  shall 

re- 

be/plaoed  by  the  Contraotor  at  his  own  expense. 

Surfacing, 

(42)  All  exposed  surfaces  of  walls  and  other  oonorete 
work  shall  be  rubbed  smooth  with  mortar  blocks  and  water,  or 
otherwise  treated  so  as  to  present  a  neat  appearance.  The  bottom 

of  tbo  spill-ay  channel  Bhall  bo  soreeded  and  tpwelod  to  a  smooth 
and  uniform  surface, 

f 


Pf.c, 
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Measurement, 

] 

I  (45)  Concrete  will  be  measure!  an  of  the  volume  actually 

j  placed  within  the  limits  directed,  17 o  deductions  will  be  made  for 
steel  reinf orcoment  or  steel  beams,  for  small  projections  of  rock, 

I  or  for  openings  leas  than  one  square  foot  in  oorss  section. 


Payment , 

(44)  The  prioes  bid  per  cublo  yard  under  Itesm  4  and  6 
shall  include  all  labor,  tools  and  material  required  to  construct 
and  surface  the  concrete  complete  as  specified,  to  test  the  various 
structures,  to  place  minor  fixtures  in  the  concrete  and  to  do  any 
necessary  cutting  and  fitting. 


Extent. 


ITEM  6. 

STEEL  REINFCKCEMENT. 


(46)  Under  Item  6  the  Contractor  shall  furnish  and  lay 


in  the  ooncrete  of  Item  6  auoh  steel  reinforcement  aB  shown  on  the 
drawings  or  as  may  be  directed.  Structural  steel  beams  or  shapes 
are  not  included  in  this  item. 


Quality 


(46)  Steel  reinf orotmg  bars  to  be  embedded  in  concrete 


shall  be  square  corrugated,  twisted  or  deformed  bars  of  the  aiaes 
|  oallod  for  on  the  plans  and  of  a  form  approved  by  the  Engineer, 

Bars  shall  be  free  from  defects  and  kink3  and  from  bends  that  cannot 

be  readily  and  fully  straightened  in  tho  field.  Bars  shall  be 
|  rolled  from  open  headth  stool  billets  (not  re-rolled  material)  and 
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shall  hare  an  ultimate  strength  of  66,000  to  66,000  pounds  per  squrs 
Inch,  an  elastic  limit  of  not  less  than  one-half  the  ultimate 
strength.  Test  specimens  shall  bond  oold  through  an  angle  of  180 
degrees  to  their  own  diameter.  Tests  shall  he  made  if  necessary  in 
the  opinion  of  the  Engineer  upon  the  finished  bars  as  furnished 
for  the  work  under  this  oontraot,  and  tost  certificates  furnished; 
at  least  one  tensllo  and  one  bending  test  being  made  from  each 
1,000  pounds  of  bars  furnished.  All  bars  shall  bo  free  from  rust 
scale  or  more  then  a  very  thin  ooating  of  red  rust  resulting  from 
short  exposure,  or  will  be  rebooted  and  shall  be  removed  from  the 
premises  upon  the  order  of  the  Engineer.  All  bars  shall  be  stored 
in  a  clean,  dry  place  until  incorporated  in  the  work. 

Placing. 

(47)  All  reinforcement  shall  be  thoroughly  oleaned,  and 
no  reinforcement  having  rust  scale  or  more  than  a  very  thin  ooating 
of  red  rust  shall  be  used,  particular  oare  shall  bo  used  to  plaoe 

the  steel  aoourately  in  its  proper  looation  and  position  in  the  cross* 
section.  Tho  steel  shall  be  .bent  aoourately  to  the  forms  shown,  and 
whenever  required  bent  or  hooked  at  the  ends.  All  reinforcement 
shall  bo  aeourely  held  in  plaoe  in  a  satisfactory  manner,  ana  bars 
shall  be  wired  together  at  intersections  as  often  as  necessary. 
Adjoining  bars  at  splices  shall  overlap  at  least  40  diameters.  Where 
neoessory  and  directed,  and  particularly  where  stool  is  to  be  placed 
in  the  tops  of  slabs,  adequate  steel  chairs  or  supports  shall  be 
provided,  anl  will  be  ino laded  for  payment  under  Item  6* 

Measurement  and  payment. 

(48)  The  weight  of  steel  reinforcement  will  bo  computed 
in  pounds  upon  the  basis  of  489.6  pounds  per  oubio  foot  for  the 
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lengths  and  cross  seotiona  apeoifiod  or  ordered.  Actual  weights 
shall  not  be  more  than  6  per  cent,  loss  than  the , theoretical  oomputed 
weights.  The  weights  of  tie  wires  and  other  supports  will  not  be 
included,  exoept  those  of  chairs,  clomps,  oto.,  shown  or  ordered  to 
be  placed.  No  allowance  will  be  made  for  laps  or  for  waste  except 
where  laps  are  specifically  shown  upon  the  plana.  The  prioe  hid 
shall  include  all  labor,  materials  and  appliances  for  furnishing, 
testing,  bending  and  placing  reinforcement,  for  securing  it  in  plaoe, 
and  thoroughly  embedding  it  in  the  concrete# 


ITEM  7. 

EARTH  KMBANZME5T. 


Extent. 

(49)  The  Contractor  shall  moke  the  embankment  for  the 
dam3  substantially  as  shown  upon  the  drawings,  using  material 
obtained  from  borrow  pits  and  from  the  exoavation  made  for  the 
various  parts  of  the  dams  and  appurtenanoeB# 


Borrow  Pits, 

(50)  The  borrowed  material  for  the  embankment  shall  be 
obtained  from  the  grounds  of  the  City  in  the  looatlon  directed  and 
not  exoeedlng  1000  feet  distant  from  the  nearest  port  of  the  dam# 


Material  on  the  Upstream  Side, 

(61)  The  earth  used  in  making  the  embankment  on  the  up¬ 
stream  side  of  the  core  wall  Bhall  be  the  most  suitablo  and  water- 
tight  olayey  material  found,  free  from  stones  larger  than  four 
Inohos  in  diagnotor# 
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(52)  The  materials  for  both  sides  of  the  dam  shall  be 
placed  in  layers  not  ovor  six  inohea  thiolc*  liaoh  layer  shall  be 
thoroughly  rolled  with  an  approved  heavy  grooved  roller  weighing 
not  lees  than  1,000  pounds  per  lineal  foot,  or  by  a  steam  roller* 
Where  the  roller  oannot  reach,  the  material  shall  be  placed  in  the 
same  manner  and  thoroughly  ranmed.  Sufficient  water  shall  be  used 
hwere  directed  to  secure  a  close  oonneotion  between  the  layers 
and  the  olese  compacting  of  the  material.  The  ertbankment  shall  be 
carried  up  equally  on  both  sides  of  tho  core  wall,  but  shall  alwayB 
be  kept  somewhat  below  the  top  of  the  wall.  The  embankment  beneath 
the  spillway  channel  shall  be  completed  as  early  as  possible,  and 
especial  care  shall  be  used  to  prevent  after-settlement. 


Over-Pill, 

(63)  Embankments  shall  be  filled  for  a  distance  of  four 
to  six  inches  horizontally  outside  of  the  neat  lines  shown  upon 
the  plans,  and  afterwards  shall  bo  trimmed  to  the  oorreot  lines 
and  grades.  The  outer  slope  where  exposed  shall  then  be  covered 
with  top  soil  to  such  depth  as  directed,  depending  upon  the  amount 
of  material  available  therefor. 


Embankment  of  Blcw-Off. 

(64)  At  the  plaoe  where  the  b^ow-off  pipe  line  is  to  be 
oarried  through  the  dam  the  earth  embankment  shall  be  made  to  s 
freight  of  at  least  one  foot  over  the  pipe  line  before  tho  pipe  line 
ie  laid,  and  the  trenoh  shall  then  be  exoavatod  as  provided  under 


Item  2* 
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gxabarfanentB  to  be  Uniform* 

(66)  The  work  shall  he  so  carried  out  that  no  plaoes  too 
steep  to  he  rolled  Bhall  ho  left  in  the  embankmontp,  and  all  abrupt 
ohanges  In  grade  necessitated  hy  the  bnilding  of  bridges  or  flumes 
shall  he  leveled  off  so  that  they  oan  he  thoroughly  rolled. 

Measurement, 

(66)  All  embankments  will  ho  measured  in  place  after 
compacting,  trimming  and  settlement,  regardless  of  the  source  of 
the  material.  In  order  to  allow  for  settlement,  embankments  will 
not  he  measured  for  final  estimata^ln  any  oase  within  30  days 
after  their  oompletlenV^ 

Compensation. 

(67)  The  price  hid  per  cubic  yard  for  earth  embankment 
shall  include  the  filling  of  the  embankment  above  the  stripped 
surfaoe  of  the  ground,  the  overfilling  and  trimming  of  the  hanks; 
the  grading  of  the  surfaoe;  and  rolling,  compacting  and  watering; 
end  all  labor,  materials,  tools,  and  appurtenanoes  necessary  to 
oomplete  the  work. 


ITEM  8. 

PAVING, 

Extent. 

(68)  On  the  up-stream  slope  of  the  dam  as  shown  upon  ths 
drawings,  and  at  other  plaoes  as  required,  the  Contractor  shall  lay 
stone  paving. 

P£<- 
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Doaorlptl on. 

(59)  The  stone  shall  he  hard,  durable  stones,  quarried 
from  the  vicinity  of  the  work,  or  shall  be  others  at  least  equal  to 
them.  They  shall  be  of  the  average  depths  shown  upon  the  plans  or 
as  directed  and  shall  have  a  faoe  area  of  approximately  one  square 
foot  or  more.  Thoy  shall  be  laid  oompaotly  together,  without  any 
spaces  larger  than  5  inches;  and  all  of  these  spaces  shall  be  com¬ 
pletely  filled  up  with  spalls  and  broken  stone.  The  paving  shall 
be  placed  by  hand  oarefully  to  grade  and  shall  be  settled  into  place 
with  a  heavy  rammer.  Especial  care  shall  be  used  to  plaoe  solidly 
the  stones  at  the  toe  of  the  embankment,  and  the  largest  stones 
s' all  be  used  for  this  purpose. 


Measurement  and  Compensation. 

(60)  The  stones  shall  be  measured  in  plaoe  for  the  area 
ooverod  at  the  average  depth  shown  on  the  plans  or  directed  to 
be  laid.  The  prioe  per  square  yard  bid  shall  include  the  furnishing 
and  placing  of  the  paving,  and  all  labor,  tools,  and  appurtonanoeB 
necessary  to  complete  the  work. 


ITEM.  9. 

BROKEN  STONE  OR  GRAVEL. 


Extent. 

(61)  Under  Item  9  the  Contractor  shall  furnish  and  plaoe 
broken  stone  for  i^xndations  and  elsewhere  if  required.  The  stone 
shall  be  of  good  quality,  of  tho  olsso  required  for  conorete  masonry, 
plaoed  as  directed  and  thoroughly  rolled  and  brought  accurately  to 
tho  proper  grade. 


DEC- 
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Measurement  and  Compensation. 

(62)  Brdkon  stone  for  foundations  will  be  measured  in 
place,  for  the  volume  aotually  ordered  and  plaood  within  the  limits 
directed.  The  prioo  bid  per  cubic  yard  under  Item  9  shall  Include 
all  materials,  labor,  tools  and  appurtenances  neoessary  in  order  to 
furnish  and  place  the  stone  as  specified. 

ITEM  10. 

I  BLOtf-OS’F.PIPlHG,  YALV3,  GATE  HOU  E  SUP ERETRUC TURK, 

FOOT  BRIDGE  i'dJJ)  ArP UHTIilJAR C li3 • 


Extent. 


(63)  Under  this  Item  the  Contractor  shall  do  all  work  and 
furnish  all  materials  for  laying  the  48-Inch  outlet  pipe,  the  48-inoh 
geared  valve,  the  superstructure  of  the  gate  house  and  the  foot 
bridge  from  the  gate  house  to  the  dam,  complete,  with  all  appurten¬ 
ances  suoh  as  ladders,  hardware,  etc.  Concrete,  excavation,  paving 
and  embankment  are  included  under  other  items. 


I 

I 

I 

I 

I 

I 
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Outlet  ripe. 

(64)  The  oast-iron  pipe  and  the  special  oastings  at  the 
oore  wall  shall  bo  made  in  all  respects  in  accordance  with  and  shall 
meet  tho  requirements  of  the  standard  specifications  for  cast-iron  pipe 
and  special  castings  of  the  Amorloan  hater-works  Association  for 
Class  A.  The  Contractor,  may  however,  use  standard  patterns  having 
other  dimensions  than  those  given  in  the  Amerioan  Water  Works  Bpeoifioa- 
tionB  provided  that  the  pipes  and  Bpeolal  castings  are  in  all  respoots 
cgpal  to  those  of  tho  Amerioan  Water-Works  specifications  and  the 
patterns  are  approved  in  writing.  All  Joints  shall  be  made  with  soft 
and  malleable  load  and  with  a  gasket  of  the  best  quality  of  hempon 
yarn  or  Jute  olosoly  twistod  into  one  piece  for  each  Jpint. 
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Bottom  of  Trenoh  for  ilpe. 

(05)  The  tronoh  shall  ho  excavated  under  Itom  2.  The 
bottom  of  the  tronoh  shall  be  excavated  to  the  shape  of  the  pipe 
and  so  that  the  pipe  shall  have  a  firm  bearing  for  its  full  length 
upon  tho  oarth.  V.'hore  the  earth  beneath  the  pipe  is  unsuitable  for 
foundation  it  shall  be  excavated  to  suah  greater  depth  as  is 
neoeesary  and  refilled  oampaotly  with  selected  oarth  paid  for  under 
Item  7.  At  joints  the  trenoh  shall  bo  of  suoh  width  and  depth  as 
to  permit  the  joints  to  be  properly  made. 

Laying  Pipe  and  Valve. 

(66)  The  Contractor  shall  provide  suitablo  tools  and 
upplinnoos  for  properly  handling  and  laying  the  pipes  and  vfilve. 
Grout  ouro  ahull  bo  taken  to  prevent  the  tar  o outing  from  being 
injured,  pnrtloulurly  on  the  Inside  of  the  pipes.  Tho  pipes  nhall 
bo  ourafully  oxumlnod  for  defootn  beforo  laying  no  that  no  dofootivo 
plpo  Shall  be  laid;  but  if  sudh  pipe  should  bs  laid  it  shall  bs 
removed  and  properly  replaced  at  the  expense  of  the  Contractor. 

Joints. 

(67)  Tho  spigot  of  ths  pipe  Bhall  be  properly  seated  in 
the  socket  of  the  next  adjaoent  pipe  so  as  to  provide  a  uniform 
joint  apaci:.  The  gasket  shall  be  driven  hard  into  the  socket  so  as 
to  leavo  a  depth  of  lead  of  at  least  two  and  one -half  inches.  The 
furnace  and  melting  pot  shall  be  kept  near  tho  joint  to  he  puured  and 
no  dross  shall  bo  allowed  to  accumulate  in  tho  pot.  The  entire 
joint  shall  bo  filled  at  one  pouring  unless  otherwise  permitted. 
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Calking, 

(68)  .ill1  joints  shall  bo.  made  toy;  experienced. plpo  ■ 

Jointers  and  calkers  and.  tho  calking  shall  ho  thoroughly  dona  ao  •  ; 
that  the  lead  after  boing  calked  shall  bo  uniformly  compressed  and 
slightly,  sot  hack  from  the:  faoe  of  tho  boil  of  the  pipe.  ;  Ho  v 

calking  with  ooia'i,eGd;wUi''ho-porral^ted#:-':^:V:l'>\:'':^,^;;;-;.-1'v'::; 

catting*  ; 

\  \  „  *  •  >-*■  ;  ■  JL  .  ;•-€/  •  •  v.  -  >.  \.  ^  ;  •*. \  •  \  ,  ■ 

7-  •  v  ■;'!.<  •  '  '  V;>\  *-•  *  V  ’  .•  ' 

••  ( 69 )  Wheneyer  pipea  reqtdro  ottttiiigf  to  fit  Into  the  line, 
the  batting  shall  bodene  so  aa. to  leayo  a^onboth  ond  at  night 
angles  to  the 


*  f.  . 


Taira.- 
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•*’  ■  ,J->  »  '£>  l  •  * Vvr" V*  '.V*  *V  ■  '*  -  **• 

axis  of  the  pipe ’f  v ; *' ' /  :v?*yjC  V'ivjr^ •’ •;  ^ &.??  # .v^T,’ 

Vv  ;  ',*>  <  **V*  ,*  '*•.*'»  !>/./!<  ,/  -V'*^ « *  *  *  •’.  ;'.'- 

■*  . ■. ,),'i  ■  r ■  ■.  ,*• ’  1 f  •  v .v .‘.V  *•*  • . *,  1  *■ 

(70)  Tho  yalve  shall  he  a  gate  .Talva.  of  the  double/  seat  .  ;  vV 


0 


.  •;  ;  :,-v  ••’v*  >r*: ;  •: ^  i-: 

type,  hawing  a  non-rising  stem,  and  a  wdter-way . of  the  fall1  noninal 
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I 
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i; 

<  •  »• 
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.  .  ...  ,  ••  'm\ ;  I.  >»u  ;  .....  ... f.w  ,  «4.  /;•••'  ... 

diameter.  It ^  . shall. he  bronse  mbontod  and  all;  hearing  surfaces 

.  ?  shall  he  pf  brohso ? or  f aoed  with  hypnxaVL;  Sato,  and  seat  rings  .shall  : 

;•  .  V:.  f-  ,■  i.f.  t  •'  ,  •.  •  ." ;» V ' 

hi  properly  doTe-taJtod  into  place,  -hr  thb  eeat  rings  may  '-'A 

sore  wed  into  plapo  if  desired,'  '^heoast-ircnand  the  ooating  '•  of  . 

the  .Talre  shall  be  e^aal  .to  ihat  speoifiodfir  oast— ircn  pipe,";  Xhs  ; 

i'Sy  ••  ;  *.-V  ;.*  >•  ./W*;  fX-'.f.'..  ‘  '  .•  •  :-Vt'  .  '. 

Talre  shall. ho  tested  at  the  shop  and  made,  tight  nnder  a  pressure 

'  ;  '  v  '• '  ■  .•:>  ’  iy  ‘J -v:-  •. .  v  '<  v .  ..  ''.y-: 

<■  of-  60  pounds  per  sqpare'  inoh,  x’  •  n:’  *  % 

■  ’•> V5  '••'/‘•Vv  V . ’ 

.  •  v.V.v^'i'V' <<'"v  "■  !?/.-. >•  . 

.v,  •  •  :\  V.r.  '•  .  .*  >.  •'"*  ‘ Vr">  •  ’  "v'i  •  •» 

,  -  .; i '  jl.  /i ...  ’’.•■'i, »ri-v  .*.<  ..'j"  .  ■■  *...  ,  i  .  -v  ;■ 

•  .  •.•  •  >■  :* •*  .  "•  '  v'  j-  ■.  "  '♦;>  ;  *'•  Vj- 

■'  ^  V  >  •  •  v  ’*‘;V  ;  V’/  ::  l3!  r  .  *.  T  --  'c  .  *  v., 

;•  ■^<'^vc.vv;.;-a;/.;  /v  vv.  :-.;v.  v  *. S  ' 

i.  ^  •.  v.- -«•  W:  •' •  -'v  >  v  i.  •  >  •  •;* 

•  ....  v .•  :  »■  >-• 
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Gate  House  Superstructure. 

(71)  All  brioks  shall  bo  sound,  hard,  well  burned,  of 
uniform  size  and  color,  and  with  straight  unohipped  edges.  Bricks 
shall  be  wet  before  laying  and  shall  be  laid  in  full  beds  of  mortar 
with  end  and  side  joints  made  at  one  operation,  The  beat  of  the  brioks 
shall  be  selected  for  the  outer  faooB.  Joints  shall  not  exceed  3/8- 
inoh  in  thickness  and  shall  be  neatly  struck.  Courses  shall  be  laid 
level,  true,  straight  and  plumb  and  shall  correspond  with  sill.s 
lintels,  and  cornices  after  splitting.  Kvery  fifth  course  shall  be  of 
headers.  The  brick  work  shall  be  suitably  protected  from  the  weather 
during  construction  and  after  completion  shall  be  cleaned  down. 

Brick  masonry  shall  bo  laid  in  a  mortar  of  one  volume  of 
Portland  cement,  one  volume  cf  slaked  lime  and  four  volumes  of  Boreened 
sand  and  thoroughly  mixed  together  with  sufficient  water.  The  cement 
shall  conform  to  the  requirements  speoified  under  concrete.  Uortar 
used  in  oxposed  faces  shall  be  stained  tomatoh  the  color  of  the 
briok. 

Sills  and  lintels  for  the  door  and  window  shall  be  of  re  inf  or* 
oed  concrete,  or  of  a  hard,  durable,  spproved  stone.  They  shall  be 
finished  or  dressed  so  as  to  give  a  neat  appearance. 

Lumber  for  floors  and  for  roof  framing  shall  be  of  good 
quality  yellow  pine  and  shall  be  surfaced  where  exposed.  It  shall 
be  framed  in  a  neat  manner. 

The  door  shall  be  a  substantially  built  panolled  door 
2-1/2-inohea  thick  set  in  a  heavy  rabbfctted  door  frame  anchored  to 
the  m&scnry.  All  neoeasary  hardware  shall  be  furnished  including 
suitable  bronse  hinges,  latch  and  look. 

VEX- 
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Double  hung  windows  shall  bo  provided  and  sot.  The  box 
frames  shall  bo  of  white  pine  or  poplar  built  in  tho  best  mainer  and 
anchored  to  the  masonry.  Tho  sash  shall  be  l-S/4  inohes  thick,  of 
clear  white  pine,  mortiese,  tenonod  and  pinned  in  a  first-olass 
manner.  Pulleys,  weights,  sash  ccrd  and  a  sash-fast  shall  be  fur¬ 
nished.  hooden  shutters  with  substantial  iron  hinges  fastened  to 
the  brick  work  shall  be  furnished  and  plaood  on  the  outside  of  the 
wincow.  The  shutters  shall  be  arranged  to  be  fastened  from  the 
inside. 

A  suitable  iron  ladder,  or  set  of  iron  manhole  steps  from 
the  floor  to  the  bottom  of  the  ohamber  shall  bo  furnished  and  plaood. 

All  oxtorior  and  interior  wood  work  exoopt  tho  floor  shall 
be  finishod  for  painting  and  shall  bo  painted  in  an  approved  manner 
with  three  couts  of  lead  paint  mixed  in  pure  linseed  oil  and  colored 
as  directed.  All  iron  work  and  tin  shall  alec  be  painted  with  thwee 
ooats  of  approvod  paint. 

Roof. 

((72)  The  roof  sheathing  shall  bo  covered  with  suitable 
roofing  felt  and  witn  asbestos  shingles  or  slate,  satisfactory  to  the 
Engineer.  The  hips  shall  bo  flashed  with  20-ounoe  oopper  properly 
securod. 

Foot  Bridge. 

(73)  The  foot  bridgo  from  the  gate  house  to  th:  top  cf 
tho  dam  shall  bo  built  of  10-inch,  26-pound  steel  I-beam  resting 
on  a  concrete  support  at  tho  dam  as  shown  on  the  drawings.  Pipe 
railings  shall  be  two  inoh  galvanized  iron  with  posts  seourely  fastened 
to  tho  I -beams.  The  flooring  shall  be  of  2-inoh  yellow  pine  painted 

with  3  ooats  of  satisfactory  lead  and  oil  paint. 
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Compensation* 

(74)  'i’he  lump  son  bid  for  tho  superstructure  of  the  gate 
houso,  foot  bridge  and  outlet  pipe  and  valve  Bhall  include  the 
furnishing  of  all  materials  and  the  ereotion  and  Installation  of  the 
work  complete  as  shown  on  the  plans  or  speoifled,  except  excavation, 
embankment,  concrete,  and  paving  which  shall  be  paid  for  under  other 
itoms* 
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State  of  New  York 


COMMISSIONERS 
ALEXANDER  MACDONALD 

CON.f.VATION  COMMISSIONER 

CARL  SHERMAN 

ATTOSNCr-OENCSAL 

DWIGHT  B.  LA  OU 


WATER  CONTROL  COMMISSION 
ALBANY 


Water  Supply  Application  No.  283. 


Hon.  Dwight  B.  LaDu, 

State  Engineer  and  Surrey or, 
Albany,  N.  Y. 


DWIGHT  B.  LA  OU 

STATE  (NOINfCII  AMO  SURVEYOR 
CHAIRMAN 

ALBERT  H.  PERKINS 

DIVISION  ENGINEER 
SECRETARY 

RUSSELL  SUTER 

SENIOR  ASSISTANT  ENGINEER 

DEPUTY  Of  THE  COMMISSION 
IN  WATCH  SUPPLY  MATTERS 

June  14,  1923. 

:•  IV..  •. 

Or  F iC-  d  liTATt.  t_i\U- 

iiiij  i-  m^r 

U  Jl'l 

Reft?  io... 

AlliS  i) - 


Dear  Sir:- 


I 

I 

I 

I 

I 

I 
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On  May  31,  1922,  the  Water  Control  Commission  approred 
a  water  supply  application  from  the  city  of  Newburgh,  which,  among 
other  things,  prorided  for  the  construction  of  a  storage  reservoir 
on  Silver  Stream.  In  approving  this  application  one  of  the  condi¬ 
tions  imposed  read  as  follows: 

2.  Complete  detailed  plans  and  specifications 
for  all  work  in  connection  with  the  storage 
and  diversion  of  water  from  Silver  Stream 
and  Patton  Brook  shall  he  submitted  to  this 
Commission  for  its  approval  prior  to  the  be¬ 
ginning  of  construction  of  any  such  works  and 
thereafter  such  works  shall  he  completely  con¬ 
structed  in  strict  accordance  with  plans  and 
specifications  which  have  been  so  submitted 
and  approved. 

In  conformity  with  this  condition  Messrs.  Puller  and  Harding, 
Engineers  for  the  city,  have  filed  plana  and  specifications  showing 
the  proposed  dam  on  Silver  Stream.  At  my  request  these  plans  and 
specifications  wore  submitted  to  this  office  in  duplicate,  hut  an 
application  for  approval  of  the  dam  as  such  is  to  be  sent  directly 
to  you.  Herewith  I  am  forwarding  one  set  of  plans  and  specifications 
for  your  files;  the  other  set  has  been  filed  as  part  of  the  water 
supply  application. 

The  plans  filed  show  several  different  locations  for  the  dam. 
It  is  my  understanding  that  "Alternate  C"  has  been  adopted  and  that  it 
is  satisfactory  to  the  0ity  of  New  York.  You  will  note  that  this  dam 
is  immediately  upstroam  from  the  Washington  Square  siphon  of  the  Cats- 
kill  aqueduct  belonging  to  Now  York  City.  This  siphon  consists  of 
three  stool  pipe  linos,  tho  steol  being  embedded  in  concrete.  It  is 
my  understanding  that  this  siphon  is  now  complete. 
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IEORGE  W.  FULLER.  C.  E. 
AMES  C.  HARDING.  C.  E. 
CONSULTING  ENGINEERS 
>70  Broadway' 

NEW  YORK 


D.  W.  HOWES 

NEWBURGH.  N.  Y. 


June  28,  1923. 


J'r.  Dwight  B.  LaDu, 

State  Engineer  &  Surveyor, 
Albany,  E.  Y. 

Dear  Sir: 


r>evr.Ki - 
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There  has  been  considerable  delay  in  getting  to  you 
the  plans  and  application  for  the  proposed  dam  at  Kewburgh,  this 
being  due  first  to  lack  of  funds  which  has  only  recently  been 
taken  care  of  by  the  City,  and  second,  the  desire  to  build  the 
>.est  Dam  close  to  the  Hew  York  City  Aqueduct  as  called  for  in 
Alternate  C  of  the  plans.  This  method  was  that  desired  by  the 
Hew  York  City  water  departments  and  by  us,  but  the  tine  it  would 
take  to  get  a  permanent  lease  or  easement  of  the  necessary  land 
would  have  caused  us  great  delay,  and  we  now  propose  to  build  a 
concrete  dam  entirely  on  land  owned  by  the  City  of  lvewburgh, 
that  is  in  accordance  with  the  extra  sheet  sent  you  showing 
alternate  D. 

If  ther<s  is  any  further  data  or  information  that  would 
be  helpful,  v: e  would  be  glad  to  send  it  to  you  immediately. 

Ter y  truly  yours,  p  / 
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D.  W.  HOWCS 
NEWBURGH.  N.  Y. 


'.EOPGE  W.  FULLER,  C.  E. 
j  JaMLS  C.  HARDING,  C.  E. 
COLSULTING  ENGINEERS 
170  OnOADWAv 
NEW  YORK 
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l>!r.  Dwight  B.  LaDu, 

State  Engineer  &  Surveyor, 
Albany,  I'.  Y. 

Dear  Sir: 


June  28,  1923, 


o$£c  , 
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We  are  enclosing  an  application  for  the  construction 
of  a  dam  for  the  City  of  Kewburph  in  accordance  with  the  plans 
submitted  to  the  State  'Water  Control  Commission  and  as  presented 
by  them  to  your  Department. 
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Silver  Stream  now  discharges  to  Washington  Luke  by  a 
canal  through  the  Divide  between  those  two  watersheds.  The 
entire  watershed  area  of  Silver  Stream  thus  made  tributary  to 
'.Vashingtcn  Lake,  being  4.7  sguare  miles.  The  only  storage  of 
the  L'evrburgh  supply  is  at  Washington  Lake  and  while  this  is  some¬ 
thing  over  one  billion  gallons,  there  are  times  when  this  storage 
is  not  sufficient  to  take  all  water  from  Silver  Stream  and  it  is 
to  conserve  this  water  that  the  reservoir  is  being  constructed. 

A  reservoir  of  the  size  and  capacity  proposed  is  an 
over-development  of  the  watershed  tributary,  but  this  is  done  with 
the  idea  that  when  necessary  a  part  of  the  Drury  Lane  stream  lying 
westerly  cf  the  Bilver  Stream  valley  will  be  taken  into  the  Silver 
Stream  watershed  by  a  tunnel  as  indicated  by  the  blue  line  on  the 
U. 3. G. 3. Sheet  Lo.  195. 

Cross  sections  of  the  reservoir  have  not  been  completed 
and  therefore  it  is  not  know  exactly  what  the  capacity  of  the 
reservoir  will  be,  but  it  is  estimated  that  it  will  hold  about 
one-half  billion  gallons  of  water  wi th  the  spillway  at  elevation 
361.5  a3  shown  on  the  plans. 

The  watershed  is  mostly  farming  and  meadow  land  and  soil 
for  the  most  part  is  the  characteristic  gravel  and  clay  mixture 
usual  in  that  district. 

At  the  site  of  the  dam  the  material  underlying  the  top 
soil  and  muck  is  a  very  compact  hard  gravel  with  some  clay,  entirely 
impervious  to  water  and  the  entire  length  of  the  darn  will  rest  on 
thut  material. 

The  location  of  this  dam  is  directly  south  of  the 
Cntskill  Aqueduct  on  land  purchased  by  the  City  of  Kewburgh.  U.  S. 

G.  3.  Sheet  195  shows  the  Aqueduct  located  somewhat  southerly  of 
its  actual  location  as  indicated  by  the  pencil  line. 

The  construction  of  this  dam  where  indicated  by  the  red 
mark  will  raise  the  water  in  this  volley  to  such  a  height  that  it 
will  overflow  Immediately  westerly  of  this  dum  at  the  place  where 
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the  dam  called  the  "West  Dam"  on  the  plans  will  he  located  and  also 
about  2-1/2  miles  southerly  where  the  highway  crosses  the  valley  as 
indicated  by  the  yellow  m.  rk  on  the  topographical  sheet.  At  this 
point  it  will  V1  necessary  to  raise  the  highway  about  4  feet  above 
its  present  elevation,  forming  an  embankment  at  that  point  to  prevent 
the  water  flowing  southerly.  The  U.S.G.S.  Topogruphical  map  is 
entirely  incorrect  as  regards  this  district. 

The  easterly  dan  will  bo  constructed  of  earth  with  a 
concrete  core  wall  and  a  concrete  spillway  discharging  to  the  culvert 
beneath  the  Catskill  Aqueduct  where  the  latter  crosses  Cilver  Stream. 
The  westerly  dam  will  be  partly  of  concrete  and  partly  an  earth  dam 
with  concrete  core  wall.  This  part  of  the  work  is  more  costly  and 
difficult  than  the  easterly  dam  as  hard  material  here  is  over-laid  by 
from  10  to  20  feet  of  muck,  and  this  has  to  be  taken  out  before  any 
nev.'  construction  work  can  be  done. 

The  details  of  the  work  are  shown  on  the  plans  previously 
sent  you  and  the  extra  sheet  mailed  to  you  under  separate  cover  today 
which  shows  the  east  dan  as  we  now  propose  to  construct  it.  These 
plans  and  the  data  given  in  the  application  for  the  construction  of 
the  dan  give  full  information  concerning  it.  If,  however,  there  is 
anything  else  that  is  required,  we  will  be  glad  to  furnish  it  tc  you 
quickly  or  if  you  desire  to  make  an  inspection  of  the  dam  location, 
we  would  be  glad  to  meet  your  engineers  at  such  date  as  would  be 
convenient. 


Very  truly  yours, 

l &***''' 
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S-l*-J2-1000  (6-2749) 

STATE  OF  NEW  YORK 
...  . DEPARTMENT  OF 

$tate  iEngtnfcr  att&  0uru?yor 

ALBANY 

Received _ ...JbtA . . . A.  Dam  . r^hed 

Disposition _ .  Serial  No . $£/.$. . o  -■ 

Site  inspected . . A . . .  ^ 

•  •  •.*.*.  *•», 
Foundation  inspected . . : . .  \ 

Structure  inspected _ _ _  ’ 


Application  for  the  Construction  or  Reconstruction  of  a  Dam 

Application  is  hereby  made  to  the  State  Engineer,  Albany,  N.  Y.,  in  compliance  with  the  provisions  of  Chapter 
LXV  of  the  Consolidated  Laws  and  Chapter  647,  Laws  of  1911,  Section  23  as  amended,  for  the  approval  of  specifi¬ 
cations  and  detailed  plans,  marked . 


herewith  submitted  for  the  j  ^co  n  st  ruct?o n  |  °^  a  dam  located  as  stated  below.  All  provisions  of  law  will  be 
complied  with  in  the  erection  of  the  proposed  dam. 

1.  The  dam  will  be  on the  .  9  QU.th. . . . J . branch  of....SiLY.e.r...S.tr..e.Om . in  the  town 

of. . 1?.$.)”.. i .nd  S .0. 7. . A County  of . JOxange . 

and . aho.ut...lQQ...£eet...fi.QU.thc.r.lx...Qf....the:...C.u.tal:ill..Aqued.uc.t . 

(Give  exact  distance  and  direction  from  a  well-known  bridge,  dam,  village,  main  cross-road*  or  mouth  of  a  stream) 

3.  The  name  and  address  of  the  owner  is. . . 5.1 . .ty. ...Q  £..JK e.W.b.Ur gh . 

3.  The  dam  will  be  used  for.— fl-puhllc  water  supply . 

■  •  : :  i  .  . 

4.  Will  any  part  of  the  dam  be  built  upon  or  its  pond  flood  any  State  lands? . Ho . . . 

5.  The  watershed  at  the  proposed  dam  draining  into  the  pond  to  be  formed  thereby  is . 1.56 . . 

square  miles. 

6.  The  proposed  dam  will  have  a  pond  area  at  the  spillcrest  elevation  of . ".ab.C.U.t...  3.0.Q . acres 

and  will  impound  Sb  0U.t  .  6.7,.0.QC^...0..QQ.cubic  feet  of  water. 

7.  The  lowest  part  of  the  natural  shore  of  the  pond  is....(.S®.6..jn.0.t'.G.) . feet  vertically  above  the  spillcrest, 

and  everywhere  else  the  shore  will  be  at  least.! a.9.Q...nalGjfeet  above  the  spillcrest. 

:  about 

8.  The  maximum  known  flow  of  the  stream  at  the  dam  site  was ../.. .6Q.. cubic  feet  per  second  on . JC . 

*“  (Date) 

9.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 

failure  of  the  proposed  dam . J?.r.0.bably...nQt. . . . 


10.  The  natural  material  of  the  bed  on  which  the  proposed  dam  will  rest  is  (clay,  sand,  gravel,  boulders,  granite, 
shale,  slate,  limestone,  ctc.).a...Y.o.ry...cQiapajo.t..nlxturfl...o.f  ..#rfl.vfil...tmd...£lay . 
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II. 


clay  mixture 

The  material  of  the  right  bank,  in  the  direction  with  thp  current,  is..£tr.a.Yel..&rri/ at  the  spillcrcst  eleva¬ 
tion  this  material  has  a  top  slope  of . Z . inches  vertical  to  a  foot  horizontal  on  the  center  line  o,  the  dam,  a 

vertical  thickness  at  this  elevation  of  . 50.0.0... feet,  and  the  top  surface  extends  for  a  vertical  height  of....lGQ...feet 
altovc  the  spillcrcst. 

clay  mixture 

12.  The  material  of  the  left  bank  is  gravel. ..and/has  a  top  slope  of...l.g. . inches  to  a  foot  horizontal, 

a  thickness  of ...  .7.000 feet,  and  a  height  of . 7.0.. ..feet. 

1 3.  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing,  effect 

of  exposure  to  air  and  to  water,  uniformity,  etc . ff.l t.  PTff'.l y. . .  1. HIP. ®. r.V  i  OU  3 . — 

compact  plxture  of-  gravel  and  clay . . . . . 


14.  If  the  bed  is  in  layers,  are  the  layers  horizontal  or  inclined? . .  If  inclined  what  is  the 

direction  of  the  slope  relative  to  the  center  line  of  the  dam  and  the  inches  vertical  to  a  foot  horizontal? . .?... — , — 


15.  What  is  the  thickness  of  the  layers?.. . — . £. 

16.  Are  there  any  porous  seams  or  fissures? . . HjO . 


17.  Wastus.  The  spillway  of  the  above  proposed  dam  will  be . 5Q. . feet  long  in  the  clear;  the  waters 

will  be  held  at  the  right  end  by  a....ear.-th...&.um. . tho  top  of  which  will  be . £ . feet  above  the 

spillcrcst,  and  have  a  top  width  of.  ..  1.5 . feet;  and  at  the  left  end  by  a...Xia.turul...pra-Y.el . the  top 

of  which  will  be . ®.f. . feet  above  the  spillcrcst,  and  have  a  top  width  of  . .15+ . feet. 

18.  There  will  be  also  for  flood  discharge  a  pipe 48 . inches  in  diameter  and  the  bottom  will  be..l6  g 

feet  below  the  spillcrcst,  a  sluice  or  gate .4. . feet  wide  in  the  clear  by . 4 feet  high,  and  the  bottom  will 

be . 1.6i>'..  feet  below  the  spillcrest. 

19.  Apron.  Below  the  proposed  dam  there  will  be  an  apron  built  of . .C.Qn.Gr.D.t.e . ,  ..300 . 

feet  long,15  .tQ.3Qect  wide  and . 1 . feet  thick.  The  downstream  side  of  the  apron  will  have  a  thickness 

of . feet  for  a  width  of . feet. 

20.  Plans.  Each  application  for  a  permit  of  a  dam  over  1 2  feet  in  height  must  be  accompanied  by  a  location 
map  and  complete  working  drawings  of  the  proposed  structure.  Each  drawing  should  have  a  title  giving  the  parts 
shown,  the  name  of  the  town  and  county  in  which  the  dam  site  is  located,  and  the  name  of  the  owner  and  of  the 
engineer. 

The  location  map  (U.  S.  Geological  Quadrangle  or  other  map)  should  show  the  exact  location  of  the  proposed 
dam;  of  buildings  below  the  dam  which  might  be  damaged  by  any  failure  of  the  dam;  of  roads  adjacent  to  or  crossing 
the  stream  l>clo\v  the  dam,  giving  the  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape, 
the  height  and  the  width  of  stream  openings;  and  of  any  embankments  or  steep  slopes  that  any  flood  could  pass  over. 
Also  indicate  the  character  and  use  made  of  the  ground. 
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The  complete  working  drawings  should  give  all  the  dimensions  necessary  for  the  calculations  of  the  stability 
of  the  structure,  and  all  the  information  asked  for  below  under  “  Sketches."  There  may  be  attached  to  the  plans 
any  written  reports,  calculations,  investigations  or  opinions  that  may  aid  in  showing  the  data  and  method  used  by 
the  designer. 

21.  Sketches.  For  small  and  unimportant  structures,  if  plans  have  not  been  made,  on  the  back  sheet  of  this 
application  make  a  sketch  to  scale  for  each  different  cross-section  at  the  highest  point;  showing  the  height  and  the 
depth  from  the  surface  of  the  foundation,  the  bottom  width,  the  top  width  (for  a  concrete  or  masonry  spill  at  18 
inches  below  the  crest),  the  elevation  of  the  top  in  reference  to  the  spillcrest,  the  length  of  the  section,  and  the 
material  of  which  the  section  is  to  be  constructed.  Mark  each  section  with  a  capital  letter.  Also  sketch  a  plan; 
show  the  above  sections  by  their  top  lines,  giving  the  mark  and  the  length  of  each;  the  openings  by  their  horizontal 
dimensions;  and  the  abutments  by  th'cir  top  width  and  top  lengths  from  the  upstream  face  of  the  spillcrest  and 
give  the  elevation  of  the  top  in  reference  to  the  spillcrest. 

22.  Elevations.  Also  give  the  elevations,  if  possible  from  the  Mean  Sea  Level,  of  at  least  two  permanent  Bench 
Marks;  of  the  spillcrest  for  any  existing  dam  on  the  proposed  dam  site,  at  the  middle  and  at  both  ends  of  the  spill; 
and  of  the  spillcrest  for  the  above  proposed  dam. 

23.  Samples.  When  so  instructed,  send  samples  of  the  materials  to  be  used  in  the  construction  of  the  proposed 
dam,  using  shipping  tags  which  will  be  furnished.  For  sand  one-half  a  cubic  foot  is  desired;  for  cement,  three  pints; 
and  for  the  natural  bed.  twenty  cubic  inches. 

24.  Inspection.  State  how  inspection  is  to  be  provided  for  during  construction . .b^T. . . . . 

resident  engineer  and  necessary  lyigpootcrs . 
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bote :  The  capacity  of  the  reservoir  given  in  Section  6  is 

approximate  as  full  cross-sections  h^vc  not  been 
completed. • 

At  two  places  the  natural  shore  of  the  pord  would  he 
lower  than  the  spillcrest  elevation,  one  of  these  just 
westerly  of  the  dam  crossing  Oliver  Otream  where  a 
masonry  dam  is  to  be  built  and  also  at  the  southerly  end 
of  the  reservoir  where  the  highway  Is  to  be  raised  some 
4  feet  to  form  an  embankment. 

Stream  flows  at  this  point  were  only  taken  to  show  the 
comparative  value  of  this  purt  of  the  watershed  with 
other  parts,  the  highest  reading  that  we  had  was  about 
60  cubic  feet  per  second  this  last  spring.  It  is  of 
little  value  when  estimated  on  maximum  run-offs.  The 
two  ends  of  the  dan  are  built  into  and  against  the  side 
of  quite  extensive  hills  which  rise  considerably  higher 
than  the  stream  bod  and  are  higher  for  a  distance  of 
more  than  a  mile. 


The  above  information  is  correct  to  the  best  of  my  knowledge  and  belief. 


170  Broadway.  ICcv; 

(Addrtu  o{  liencr) 


June  88.  1923 _ 

<5«*ci 


/V 


. 


linglxicxir— Car...nity....o.f...lIcwburfh.>:IirY». 

t  (X  person  signing  Cor  Applicant  •houltl  indicate  hit  title  bt  iiiwonly). 
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Copy 
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Dam  531, Newburgh,  July  7,  1923* 

I. Hudson. 


Mr.  W.  Johnston  MoXay,Mgr., 
Newburgh.H.Y. 

Dear  dir: 


We  hare  received  from  your  enginers  an  application, 
report  of  June  2dth,  and  blue  prints  Ho.  2,  4,  6,  6  and  9  for 
the  construction  for  the  City  of  Newburgh  of  an  east  embankment 
dam  on  the  south  branch  of  Silver  stream  in  the  Town  of  Windsor, 
County  of  Orange,  whioh  dam  we  have  designated  on  our  reoords 
as  Ho.  531,  Lower  Hudson  Watershed. 

\ye  will  require  that  the  outlet  and  the  spillway  channel 
rest  throughout  on  natural  ground;  that,  if  the  excavations  made 
in  the  bed  are  entirely  refilled  with  well  tanrped  oonorete,  they 
be  carried  perpendicular  to  the  surface  of  the  ground  into  an 
impervious  and  oompaot  earth  foundation  bed  and  banks  eoual  to  at 
least  3  ft.  Jins  l/3  the  depth  below  the  proposed  upstream  highest 
water  surface;  that  the  embankments  and  the  spillway  ohannel  be 
protected  by  paving  wherever  they  may  be  subject  to  any  wave  or 
current  action;  that  your  engineer  submit  a  renort  on  the  bed 
and  banks  as  soon  as  the  excavations  are  made,  statin*  the  character 
of  the  materiel,  the  compactness  and  the  impervicusnees ,  and  if 
any  nervious  strata  are  found,  a  renort  by  your  engineers  should 
be  9ent  to  this  office  at  once,  *ivln*  the  looation  and  the  direction 
relative  to  the  upstream  edge  of  the  spillway  crest  of  the  horizontal 
outorop  of  the  top  of  such  strata,  the  angle  and  direction  of  such 
strata  from  the  horizontal  in  a  plane  perpendicular  to  the  above 
horizontal  outorop,  the  perpendicular  thickness  of  such  strata  and 
the  character  of  material  and  perviousness  of  such  strata. 

The  construction  of  the  above  dam,  in  aooordanoe  with  the 
plan;-  submitted,  is  approved,  subject  to  the  above  requirements,  in 
so  f(  as  the  matter  involves  the  jurisdiction  oonf erred  upon  this 
offic  by  chapter  LXV  of  the  Consolidated  Laws  and  Chapter  647, Laws 
of  1911,  flection  22,  as  amended,  and  permission  is  given  for  the  con¬ 
struction  of  this  work  uo  to  Hoveraber  1,  1924;  and  subject  before 
commencement  of  the  .:con8truotion  to  the  approval  of  the  Water  Control 
Commission  of  Water  Supply  Application  283,  in  aocordanoe  with  the 
provisions  of  Artiole  IX  of  the  Conservation  Law. 


Mr.  VfJ.  MoK.  ff  2 


7/7/23 


This  approval  shall  not  be  deemed  to  authorize  any  invasion 
of  property  rights,  either  publio  or  private  in  oarrying  out  the 
above  work;  nor  to  oreate  any  olaim  against  the  State  of  hew  rork; 
nor  to  be  considered  as  authorizing  the  flooding  or  the  use  of 
State  lands,  nor  as  aoquiesoing  in  the  flooding  or  use  of  suoh 
lands. 


i«e  enclose  shipping  taglTo.  33  in  order 
to  our  laboratory  for  testing  l/2  cubic  foot, 
stones  over  1/4  inch  in  size  mixed  therewith, 
used  for  the  oonorete  in  the  above  dam. 


that  you  may  ship 
exclusive  of  any 
of  the  sand  to  be 


Please  acknowledge  the  reoe^pt  of  this  letter  and  advise  us 
when  the  work  is  started. 


Very  truly  yours. 


Deputy  state  Jingineer. 


Knolosure. 


Copy  to- 

puller  &  lloClintook, 
170  Sroadway, 
hew  York  city. 


Water  Control  Commission 
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AOORttl  ALL  COMMUNICATIONS  TO 

Dwight  b.  La  du.  state  cnginccn 


Dwight  b.  La  Du 


STATE  OF  NEW  YORK 
STATE  ENGINEER  AND  SURVEYOR 


Arnold  G.  Chapman 

dc putt 


ALBANY 


Testier;  i... ; 

SlJtr  Dpp’t 

AILany,  N.  y. 

Sept.  7,  1923. 


Hon.  Dwight  B.  Da  Du, 

State  Engineer  and  Surveyor, 
Albary,  II.  Y* 


Dear  Sir: 


Enolosed  you  will  plea3e  find  the  report  of  results 
of  tests  of  a  sample  of  sand  reoeived  from  the  City  of  Hewburgh 
and  proposed  for  use  on  a  dam  on  the  Silver  Stream. 

These  results  show  a  well-graded  fine  sand  and  indicate 
that  this  sand  should  be  satisfactory  for  use  in  concrete  if 
used  in  proper  proportions  with  other  materials. 


Yours  very  truly, 


Sen.  Asst.  Engineer, 
in  oharge  of  Tests. 
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September  10,  1923 


\ 


Dam  531, L. Hudson, 
Newburgh. 


Mr.  James  C.  Hording, 

170  Broadway, 

Hew  York  City. 

Dear  31  r: 

V7e  have  tested  the  sample.  Ho.  36,  of  sand 
received  by  our  laboratory  on  August  20,  and  submitted 
for  use  in  the  oonorete  of  demllo.  553,  Lower  Hudson, Newburgh, 
for  the  311ver  Stream  Reserroir. 

The  results  of  the  test  show  a  well  graded,  fine 
sand  and  indicate  that  this  sand  should  be  satisfactory  in 
the  oonorete  If  used  in  the  proper  proportions  with  cement 
and  oonrse  aggregate.  The  percentage  of  voids  was  26.7  and 
the  tests  for  strength  were  mode  with  a  mixture  by  bulk  of 
£-1/2  of  sand  to  1  of  cement. 

Very  truly  yours. 


Deputy  otate  Engine or. 


ARMoK/P. 
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(Indicate  principal  weed  beds,  type  of  bottom  and  points  where  soundings  were  taken  on 
sketch;  also  indicate,  by  numbers,  points  where  collections  were  taken)  f 


Area. .  . . Elevation _ . t5pr 


If  posted:  Owner's  name  and  address _ 


yj  2<? 

Bottom:  clay,  gravel,  marl,  muck,  rock,  sand  (underline;  give  %  of  each  type) 

9S"  £T 

Vegetation :  scant,  fair,  abundant,  floating,  submerged  (underline;  give  %  of  each  type) 
Source:  springs  in  bottom,  st/i/g  r/e.j/ns,  surface  water  (underline) 

VoA  «*<•.. 

Shore  line:  wooded,  swampy,  cultivated - - - - 

<  ..  iJi 

Color  of  water:  white,  light  brown,  brown - - _ - - 

n  '  ? )  ;  /"  I 

Height  of  dam  if  present.. . ~ . . . - . 


Accessibility:  road,  trail,  portage _ 

■  Si  D pn^^r*" 
*JW*-  Jam  J\& 

Ur*inaKC^T^SlS- 

l^walily  ,/..J  j  JI1A. 


County  ~+*t 

Water  — 2 

Vegetation 


Quadrangle 


levation  — **■ 
_ Width 


^-r 


-A 


Tcmpe'»,ure; 


Depth  oi  M5>Wre^y^rT^i^-4 

Method  of 

Collected  site  o^sh. 

0ri«  P,'“,V  „Wo„  uf  rtocVin*  »nd  angling!  C°"  ff  /  J  <*& 

-isSiLi.  ^  f^w,uDU^  _ _ 


_ .Current  - -  faALjLAZ. 

Distance  from 

- r5T*  -  fAUM-  Weathcr-X-K*t^— 

ErjZo^— -  /</'_— - 


DAM  INSPECTION  UK PORT 
(By  Visual  Inspection) 


Dam  Number 

River  Basin 

Town 

County 

Hazard  Class* 

>5- 

C*  ’ 

o 

T 

Of4l<ro 

d 

Date 

&  Inspector 

ZhhjL  QJ/- 


Typc  of  Construction 
FT  Earth  w/concrete  spillway 
|  |  Earth  w/drop  inlet  pipe 

□  Earth  w/stone  or  riprap  spillway 

□  Concrete 
|  |  Stone 

□  Timber 


Estimated  Impoundment  Size 
|  |  1-5  acres 

□ 


5-10  acres 
Over  10  acres 


Use 

- - - Water  Supply 

[~|  Power 

[^^--"Recreation 
Q  Fish  and  Wildlife 

f  |  Farm  Pond 

□  Mo  Apparent  Use -Abandoned 

Estimated  Height  of  Dam  above  Streambed 

□  Under  10  feet 
10-25  feet 

□  Over  25  feet 


Condition  of  Spillway 

Q^Scrvice  satisfactory  0—-fiuxiliafy  satisfactory 

|  |  In  need  of  repair  or  maintenance  [~]  In  need  of  repair  or  maintenance 

Explain:  __________ _ 


Condition  of  Non-Overflow  Section 

[~~j  In  need  of  repair  or  maintenance  Explain: 

/ Pedant,  Ykf'J.  ^ ' //r.stf'*) 

Condition  of  Nechanic.nl  Eouip^cnt 

Q^Sa  tisfactory 

[~~|  In  need  of  repair  or  maintenance  Explain: _ 


Evaluation  (From  Visual  Inspection) 

defects  observed  beyond  .normal  maintenance 
|~|  Repairs  required  beyond  normal  maintenance 


♦Explain  Hazard  Class,  if  Necessary 


IV74 
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WF 


Selected  photos  of  West  Dam  (Dike)  before  repairing  cracks  -  Summer  1978 


C 


Selected  photos  of  West  Dam  (Dike)  after  repairing  cracks  -  Fall  1978 
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RCOUCCO  TO  50%  OF  ORIGINAL 


FROM  OWNER 

REDUCED  TO  50%  OF  ORIGINAL 


4  0 


NO.  81-17 


AD-A109  900  MALE  <C  T)  ASSOCIATES  SC»«NCCTADY  NY  F/r, 

*#06RAM,  SILVER  STREAM  RESERVOIR  DAM  <1- 

0*Cv51-Al-|C-noi4 
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